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2. Muc tiéu:
- Nghién ctru mot sé anh huong cua diéu kién 1én men voi su tao mang sinh hoc trong
qua trinh 1én men tra Kombucha.
- Str dung 16p mang sinh hoc dé san xuét keo déo gidu chit xo.
3. Tinh md¢i va sang tao:
SCOBY (Symbiotic Culture of Bacteria and Yeast) la mot 16p mang sinh hoc dugc
hinh thanh tir sy phat trién cua vi khuan va men nidm trong qué trinh 1én men
Kombucha. N6 duoc coi 1a mot phan quan trong clia qua trinh 1én men va ciing 1a
ngudn cung cip vi khuan co loi cho nuéc uéng. Tuy nhién, qua trinh san xut tra
Kombucha, ngudi ta chi thu phan pha 1ong dé ché bién, con san pham phu la mang
sinh hoc ndi chi gilt lai mot phﬁn dé lam giéng. Vi thi truong ti€u thu hién nay, tra
Kombucha ngay cang duoc san xuat manh mé thi san phim phu cang gia ting 1én rat nhiéu.
Nghién ciru ndy nham muc dich xac dinh cac yéu té anh huéng dén sy tao thanh 16p
mang cellulose vi khudn trong qua trinh 1én men ctiia Kombucha. Tir d6 tdn dung 16p
mang cellulose nay dé san xuat mot san pham thyc pham phu hop thi hiéu nguoi tiéu
dung.

4. Tom tit két qua nghién ciru:



Nghién ctru ndy nhaim muc dich xac dinh cac yéu té anh huong dén su tao thanh 16p
mang cellulose vi khudn trong qua trinh 1én men ctia Kombucha. Khi ndng do sucrose
tang tir 80g/1 1én 90g/1, trong luwong cellulose vi khudn ting dang ké tir 17.27g 1én
38.47g. Hiéu sut ciing ting tir 21.58% 1én 42.74%, khi ndng d6 sucrose ting 1én
100g/1, trong lugng cellulose vi khudn giam xudng 37.27g va hiéu suit tong hop
cellulose ciing giam con 39.47%. C6 thé thdy ndng do sucrose & murc 90 g/l tao ra
nang suit cellulose vi khuan cao nhét.

Sy thay d6i trong pH cta nudc tra 1én men véi sucrose & cac ndong do 80, 90 va 100
g/l cho thdy pH giam dan khi thoi gian 1én men kéo dai do sy chuyén dbi tir glucose
thanh axit gluconic din dén mot sy giam dang ké vé pH trong qua trinh 1én men.
Dién tich bé miat ciia moi trudng nudi cay cling anh huong dén viée san xuat cellulose
vi khuan. Khéi luong cellulose vi khuan duge san xuét trong moi truong nudi ciy véi
cung mot thé tich dich tra khac nhau vé dién tich bé mit thi san luong cellulose vi
khuén ti 18 thuan véi su gia tang dién tich bé mat. Vi vay, dé tdng cuong su san Xuét
cellulose vi khuan, méi trudng nudi cay ding dé 1én men can c6 bé mat rong. Cong
thirc keo tir mang cellulose Scoby cua qua trinh 1én men Kombucha nhu sau: Mang
cellulose Scoby 100g, duong 40g, mat ong 20ml, vo cam, dira twoi va gung: 15g, 15g,
29.

Quy trinh 1am keo tir mang Scoby:

Mang cellulose thu dugc tir qua trinh 1€n men tra Kombucha Mang Scoby phai dam
bao céc chi tidu vé chat luong an toan thyc pham, khong xuét hién cac ddu hiéu hu
hong, ndm mdc. Thyc hién rira mang Scoby bang nudc sach sau d6 cho mang
cellulose vao khay dung nudc roi tién hanh ngam trong 6 gio. Sau khi ngdm, mang
Scoby duoc vét ra va dé rio va cho vao cit nho. Thém duong va mat ong theo cong
thire tron déu. Boc mang boc thuc pham va dé 12 gio. Sén lan 1 trong 5 phut, bd xung
cac nguyén liéu con lai tron déu rdi sén 1an 2 tiép 5 phut. Pé ngudi hdn hop va bao
goi.

V61 100gr keo déo tr mang sinh hoc Kombucha c6: Nang lugng 1a 148kcal, trong do
lipid <0.1g, protein- 0.2g, carbohydrate - 36.8g; Tong s vi sinh vét hiéu khi 3.0x10!
CFU/g, Tong sb nAm men va nAm mdc bao tir Coliforms, E.coli khong phét hién.

5. Tén san pham: 1 bai bao ddmh trén tap chi hodc ky yéu duoc tinh diém trong danh

muc HDCDGSNN:



Le Thi Dieu Huong, Dao Thi Thuy, Tran Thi Kim Hong, Investigation into the Use
of Kombucha Tea Fungus Bio-cellulose for Gummy Candy Production, 2024 9th
International Conference on Applying New Technology in Green Buildings
(ATiGB), https://doi.org/10.1109/ATiGB63471.2024.10717702

6. Hiéu qua, phwong thirc chuyén giao két qua nghién ciru va kha niing 4p dung:
Nang cao nang luc nghién ctru khoa hoc cua nhom nghién ctru cua gidng vién, sinh
vién va ctia co sé gido duc dai hoc thong qua cac két qua cong bd trén cac tap chi
khoa hoc.
Gop phan vao viéc nghién ctru, ing dung cac san pham thién nhién vao cong nghé
thuc phém, tao ra thuc phém c6 gia tri dinh dudng, lam phong phtl thém céc san phém
thie pham.
Quy trinh cong ngh¢ ban giao cho bd mén Cong ngh¢ Sinh hoc, Khoa Cong ngh¢ Hoa
hoc Méi trudng, Truong Pai hoc Su pham K§ Thuat- Pai hoc Pa Néang
Dja chi ing dung: Két qua cta d¢é tai duoc tng dung vao hoc phan thi nghiém Cong
ngh¢ vi sinh thuc phém, Khoa Coéng nghé Héa hoc Moi trudong, Truong Pai hoc Su
pham K§ Thuéat - Pai hoc Pa Nang.
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1. General information:

Project title: Investigation into the use of kombucha tea fungus bio-cellulose
for gummy candy production

Code number: T2023-06-13

Coordinator: Le Thi Dieu Huong

Implementing institution: Dao Thi Thuy, Phan Thi My Van

Duration: from 02/2024 to 02/2025
2. Objective(s):
- Study on some effects of fermentation conditions on biofilm formation during
Kombucha tea fermentation.
- Use of biofilm to produce fiber-rich gummies.
3. Creativeness and innovativeness:
SCOBY (Symbiotic Culture of Bacteria and Yeast) is a biofilm formed from the
growth of bacteria and yeast during the Kombucha fermentation process. It is
considered an important part of the fermentation process and is also a source of
beneficial bacteria for drinking water. However, in the Kombucha production
process, people only collect the liquid phase for processing, and the by-product, the
floating biofilm, is only retained partly for breeding. With the current consumer
market, Kombucha tea is increasingly produced, so the by-product is increasing
significantly. This study aims to determine the factors affecting the formation of
bacterial cellulose film during the Kombucha fermentation process. From there, take
advantage of this cellulose film to produce a food product that suits consumer tastes.
4. Research results:
This study investigates the factors influencing the formation of bacterial cellulose
film during the Kombucha fermentation process. Fermentation trials were conducted
using sucrose concentrations of 80 g.L ™!, 90 g.L !, and 100 g.L! over a period of 14
days. The highest bacterial cellulose yield was achieved with a sucrose concentration

of 90 g.L', producing 38.47 g.L7' with an efficiency of 42.74%. Conversely,



increasing the sucrose concentration to 100 g.L.! resulted in a reduction in both the
weight of bacterial cellulose and the efficiency of cellulose synthesis.

Further, the study observed changes in the pH levels of fermented tea at sucrose
concentrations of 80 g.L.™!, 90 g.L !, and 100 g.L!, noting a gradual decrease in pH
across all concentrations over the fermentation period.

The weight of bacterial cellulose produced in the culture medium with the same
volume of tea solution varies with the surface area; the bacterial cellulose yield is
directly proportional to the increase in surface area.

The candy recipe from bio-cellulose produced during Kombucha fermentation is
as follows: SCOBY cellulose film: 100g, sugar: 40g, honey: 20ml, orange peel: 15g,
fresh pineapple: 15g, ginger: 2g.

Nutritional and Microbiological profile of 100g Gummy candy from SCOBY of
Kombucha tea:

- Energy: 148 kcal

- Lipid:<0.1g

- Protein: 0.2 g

- Carbohydrate: 36.8 g

- Moisture Content: 47.95%

- Ash Content: 2.9%

- Total number of aerobic microorganisms: 3.0 x 10! CFU/g

- Total number of yeast and mold spores: Not detected

- Coliforms and E. coli: Not detected
5. Products:

Le Thi Dieu Huong, Dao Thi Thuy, Tran Thi Kim Hong, Investigation into the Use
of Kombucha Tea Fungus Bio-cellulose for Gummy Candy Production, 2024 9th
International Conference on Applying New Technology in Green Buildings
(ATIGB),

https://doi.org/10.1109/ATiGB63471.2024.10717702

6. Effects, transfer alternatives of reserach results and applicability:

Improve the scientific research capacity of research groups of lecturers, students and

higher education institutions through the results published in scientific journals.


https://ieeexplore.ieee.org/xpl/conhome/10717459/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10717459/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10717459/proceeding
https://doi.org/10.1109/ATiGB63471.2024.10717702

Contribute to the research and application of natural products in food technology,
creating foods with nutritional value, enriching food products.

Technology process transferred to the Department of Biotechnology, Faculty of
Environmental Chemical Technology, University of Technical Education -
University of Da Nang

Application address: The results of the topic are applied to the experimental course
of Food Microbiology Technology, Faculty of Environmental Chemical Technology,

University of Technical Education - University of Da Nang.
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MO PAU

Thoéi quen an kiéng 14 nhiing khai niém xa hoi hang dau dang thay doi do sy
gia ting dan sb thé gidi, do thi hoa, cong nghiép hoa va toan cau hoa ¢ thoi diém hién
tai. Cac van dé vé sirc khoe gia ting cung vdi viée thay d6i théi quen dn udng da dat
tam quan trong cua dinh dudng lanh manh, cAn bang va ¢ y thic, dong thoi lam ting
su quan tim cta moi nguoi di véi thyc pham tu nhién, chirc ning va dang tin cay.
Thuc phim 1én men truyén théng vira ty nhién vira c¢6 chirc ning dap tmg duoc sy
quan tim ndy. Gan day, cac nghién ctru khoa hoc nham muc dich ting cudng sy phd
bién cua cac loai thyc pham 1én men theo truyén théng khac nhau dugc san xuat va
tiéu thy o nhiéu khu vuc trén thé gidi. Cac nghién ciru dé tim hiéu chic ning va xéac
dinh céc hoat chét sinh hoc trong cac san phém thuc phém truyén théng da duoc tién
hanh.

Tra Kombucha 1a mot trong nhitng thuc phim 1én men truyén théng duoc san
xuat bang cach 1én men tra den hodc tra xanh bo sung dudng sau d6 sir dung phuong
phap nudi ciy men giéng kombucha va di dugc tim thay va tiéu thy hang nghin nam.
Xu huéng thue pham thue té hudng toi cac san pham dugc ché bién t6i thiéu, khong
c6 chét phu gia, ¢6 gia tri dinh dudng cao va ¢ 1oi cho stic khoe da ting 1én ciing véi
nhan thire cua nguoi tiéu dung.

Tinh cip thiét cia dé tai :

Thuc pham tir phy pham hién nay 14 mét loai san pham méi thuc day nén kinh
té tudn hoan va tinh bén viing bang cach chuyén doi thanh phan du thira thanh céc
san pham c6 gia tri gia ting mdi [1]. Vi du, Kombucha, mot loai d6 udng pho bién c6
ngudn gde tir tra den 1én men st dung nudi cdy cong sinh gitra vi khuan va ndm men
(SCOBY), tao ra mdt lugng 16n mang cellulose con sot lai cuia SCOBY [2,3]. Viéc
thuong mai hoa mang cellulose nay c6 thé mang lai mot cach tiép can kha thi dé bién
mang cellulose bi loai bo nay thanh thyc pham c6 gia tri gia ting dong thoi thiic day
cac hoat dong bén viing.

Nghién ciru vé SCOBY (Symbiotic Culture Of Bacteria and Yeast) va tmg
dung ctia n6 trong thuc phém mang lai nhiéu loi ich quan trong, dac bi¢t 1a trong linh
vuc thuc phém va suc khée. Tra Kombucha thu duogc tir qua trinh nuoi céy cong sinh

cua vi khuan axit axetic, vi khuan axit lactic va nam men trong moi trudng tra ngot,



thuong 13 tra den. Qua trinh 1én men cta no ciing dan dén sy hinh thanh mang sinh
hoc ndi trén bé mat moi truong phat trién do hoat dong cua mat ) chiung AAB. Cac
axit chinh c6 mat la acetic, gluconic, tartaric, malic va axit citric voi ty 1€ it hon. Qua
trinh 1én men con dan dén sy hinh thanh cac hat cellulose polyme do hoat dong cua
mot s6 chung Acetobacter sp. Cac chat chuyén héa chinh thu duoc dudi dang san
pham phu cta qua trinh 1én men kombucha bao gdm: monosacarit, nhiéu loai axit hiru
co va vitamin. Cellulose vi khuan c6 nhiéu tng dung trong linh vuc thuc phim va
dugc pham sinh hoc do c¢6 do tinh khiét cao va céc tinh ning Iy hoa doc ddo. Ngoai
ra, cellulose vi khuan duoc sir dung va tng dung rong rai ¢ nhitng noi cellulose thuc
vat khong thé sir dung dugc. Trong nganh cong nghiép thuc pham, cellulose vi khuan
dugc sur dung lam nén thuc phém, chét xo, chat lam dic, chat 6n dinh va 1am chat két
dinh trong nhiéu loai san phim, bao gdm céc ing dung it hodc khéng béo. Tuy nhién,
thi truong Kombucha ¢ Viét Nam con kha méi mé, da s6 1a nhiing san phém duoc
thu tir pha 10ng ctia qua trinh 1én men va van chua c6 nghién ctru hay quy trinh san
xuat hoan chinh nao nham muc dich tiéu thu san phém phu 1a mang sinh hoc noi.

Tao ra san pham thyc pham mdi: SCOBY 14 thanh phan chinh trong qua trinh
san xuat Kombucha, mot loai thirc uéng 1én men ngay cang pho bién trén thé gidi.
Viéc nghién ctru vé SCOBY c¢6 thé dan dén viéc phat trién va cai thién cic san pham
thuc phém maoi ¢6 chira SCOBY, mé ra co hdi cho su da dang hda trong nganh thuc
pham.

SCOBY khong chi 1am cho nudc udng 1én men nhu Kombucha, Viéc nghién
ctru vé SCOBY gitp hiéu rd hon vé qua trinh 1én men va cac tng dung tiém ning
trong viéc ché bién va tao ra san pham thuc pham.

Ngay nay, cic san phim tra Kombucha dang dan duoc wa chudng trén thi
truong nudc giai khat, va trong qua trinh san xuit ndy ciing s& tao ra rat nhiéu san
pham phy 12 mang cellulose. Nham tan dung 16p mang sinh hoc khi san xuét tra
Kombucha con lai, dé tai nay nghién ctru img dung 16p mang sinh hoc dé phat trién
san pham keo déo két hop véi vi trai ciy tao ra mot san pham giau chat xo tt cho hé
tiéu hoa.

Tom lai, viéc nghién ctru vé SCOBY va g dung ctia né trong thuc pham la
cuc ky cap thiét dé khai thac tiém ning sirc khoe, tao ra san pham thyc phim méi, cai

thién bén vimng va kinh té.



Muc tiéu :

- Nghién ctru mét s6 anh huong cua diéu kién 1én men v&i su tao mang sinh hoc trong
qua trinh 1én men tra Kombucha.

- Str dung 16p mang sinh hoc dé san xuat keo déo giau chit xo.

NoOi dung nghién ctru:

Nghién ctru dugc xay dung ¢ quy mé phong thi nghiém.

1. Xay dung dé cuong chi tiét

2. Anh huéng cua nong do dudng dén qué trinh 16n men tao mang SCOBY
Khao sat qua trinh 1én men tra Kombucha véi luong tra ¢6 dinh 1a 5g dung 1000 mL
nudc soi dé pha tra va u trong vong 20 phut. Tiép theo, bd sung lugng dudng & cac
mitc (80 g, 90 g, 100 g) vao dung dich nudc tra dang 1, hoa tan hét luong dudng, dé
ngudi va bo sung dung dich gidng khéi dong. Tinh hiéu suat thu hdi mang cellulose.,
cac chi s6 nhu Bx, pH

3. Anh huong cua dién tich bé mit va do sdu ctia moi truong nudi céy dén san

xuat mang cellulose SCOBY.
Nudc tra c6 nong do sucrose 90 g/l duge chuan bi trong cc thing chira ¢ cac kich
thude khac nhau. Can khéi luong SCOBY sinh ra (theo trong luong uét) sau ngly
thir tdm cua qua trinh 1én men véi anh hudng cua dién tich bé mit va do sau ciia méi
truong nudi cay.

4. Anh hudng cua thoi gian 1én men dén qué trinh hinh thanh 16p mang cellulose.
Nudc tra c¢6 ndong do duong 90 g/l dugce chuan bi trong bay cde 1 lit. Theo ddi anh
hudéng cua qua trinh 1én men dén nang suét tao thanh cellulose trong 21 ngay bang
cach tinh hiéu suat thu hoi mang celullose.

5. Khao sat lugng duong, phu gia trong cong thurc.

Ty 1¢ duong, phu gia duoc tinh toan theo cac cong thirc khac nhau, cadc mau duoc tién
hanh cac budc ché bién theo quy trinh so bo dé danh gia cam quan thanh pham cubi
cung.

Danh gid cam quan vé mui vi, mau sic, cau tric san pham bang phuong phap thi
hiéu.

6. Khao sat khao sat nhiét do va thoi gian siy:



Trén co so khao sat cong lirc chon cong thirc phit hop nhat dé lam san pham khao sat
sfiy O thot gian va nhiét do khac nhau dé co dugce thoi gian va nhi¢t do séy tdt nhat.
Panh gid cam quan vé mui vi, mau sic, cau trac san phdm bang phuong phap thi hiéu.

7. Xac dinh mdt s6 chi tiéu ctia sdn pham.



CHUONG 1 : TONG QUAN TINH HINH NGHIEN CUU THUQC LINH
VUC PE TAI O TRONG VA NGOAI NUOC
1.1. Tinh hinh nghién ciru vé Kombucha va SCOBY trén thé giéi

Tra Kombucha 12 mot loai d6 udng c6 ga ty nhién, khong hodc it cdn, c6 ngudn
gbc tir tra, dudng va mot cong dong cong sinh c6 hoat tinh trao d6i chat cua vi khuan
va nim men (SCOBY) trong qué trinh 1én men tinh trong diéu kién hiéu khi & nhiét
d6 mai truong xung quanh. N6 duoc cho 13 c6 ngudn gbc & phia déng bic Trung
Quéc hon 2000 nam trude, véi viée tiéu thu kombucha 1an dau tién duoc ghi nhan
vao nam 220 trudc Cong nguyén & Méan Chéu [10]. Sau d6, ngudi ta cho riang né da
dén Nga va Pong Au vao nhitng nim 1800 va xa hon nita 1a ¢én Tay Au va Bic Phi
trong Thé chién thi hai [2]. Tuy thudc vao khu vuc trén thé gidi ma thirc udng nay
dugc mang dén, thirc udng nay cé nhitng tén moi nhu “Tra nAm Man Chau”, “Nam
tra”, “Tra Kargasok”, “Tra Grib kvass”, “Nam tra An D6”, “Manchu”. Nam”,
“Teakwass”, “Bia tra” va nhiéu loai khac. Du ¢6 tén goi khac nhau nhung thirc uéng
nay duoc danh gia 13 cuc ky co loi va tot cho sirc khoe nguoi tiéu dung. Kombucha
1a mot trong nhiing loai d6 uéng 1én men c6 ham luong con thap pho bién nhat va co
tdc d6 tang trudng nhanh nhét trén thi truong dd udng chire nang [6].

Do nguyén liéu tho duoc sir dung dé 1én men (dich tra va chiét xuat thuc vat),
cling nhu sy da dang cua céc loai vi sinh vat, Kombucha c6 dac tinh tang cuong suc
khoe manh mé& nén ngdy cang thu hat nhiéu ngudi tiéu ding hon. Ngay nay, no dang
duogc U trong cac hd gia dinh va no ciing dugc dong chai thuwong mai dé ban. N6 ¢
vi chua chua dé chiu nhu huong vi stii bot do ¢6 it axit hiru co va carbon dioxide duogc
giai phong trong qua trinh 1én men.[7]

Tra Kombucha 14 mot loai dd udng chirc ning khong con hoic it con thu duoc
trong qua trinh 1én men tra xanh hoic tra den c6 duong [1]. Kombucha c6 nhiéu hoat
tinh sinh hoc ¢6 1g1 va c6 ga thu dugc tir qué trinh 1€n men tra v4i dudng bt mot hé
hdn hop vi khuan va nam men [3]. Loai d6 udng nay dugc 1én men bang cach dong
nudi cdy vi khuan (thuong 1a Acetobacteria) va ndm men ua thim thau trong 16p
cellulose goi 14 SCOBY (nudi cdy cong sinh giita vi khuan va ndm men) [3]. Thanh
phan nim men va vi khuan ctia kombucha cé thé khac nhau dang ké tuy thudc vao
diéu kién nudi ciy va ting trudng ban dau. Cac loai nAm men dugc bao céo phd bién

nhit bao gdébm Saccharomyces, Schizosaccharomyces, Brettanomyces Vva



Zygosaccharomyces. Phan 16n vi khuan trong kombucha 1a vi khuén axit axetic, tirc
la Acetobacter, Gluconobacter va Komagataeibacter, chung chuyén héa glucose
hodc ethanol thanh axit axetic [4,5]. M6 hinh tang truedng ctia cac vi sinh vat nay trong
qua trinh 1én men cua Kombucha chua duoc ghi chép diy du. Cellulose duoc tao ra
trong qua trinh 1én men bang A.xylinum xuat hién dudi dang mot 16p mang mong trén
mit tra, noi gin két khdi lugng té bao vi khuan va ndm men [6].

Céc hop chat duoc tao ra trong qua trinh san xuat cac loai tra khac nhau anh
hudng rd rét dén thanh phan va tong ham luong phenolic ¢ trong tra kombucha. Céc
thanh phan polyphenolic chinh, catechin va epicatechin, duwgc biét 1a c6 hoat tinh
chbng oxy hoa [7]. Trong giai doan du ctia qua trinh 1én men (0-3 ngdy), ndm men
chuyén hoa duong c6 ngudn gdc tir ngii coc thanh ethanol va CO2. Sau dé, vi khuan
axit axetic chuyén doi glucose va ethanol thanh mot s6 axit hitu co, bao gdm axit
gluconic, axetic, citric, succinic va malic [8]. Tra kombucha duoc 1én men truyén
thdng bang cach sir dung tra den hodc tra xanh pha thém duong véi vi khuan va men
gidng cuing véi mot phan nho mang cenllulose cta phan tra Kombucha di duoc 1én
men trude d6. Qua trinh 1én men kombucha c6 thé duge thuc hién bﬁng cach sur dung
men khdi dong kombucha hoac nude tra Kombucha da 1én men trude do hodc tra 1én
men véi mang cenllulose [9]. O nghién ctru ndy, chung toi sir dung nudc tra di 1én
men lam giéng khoi dong dé khao sat sy hinh thanh 16p mang cellulose trong qué
trinh 1én men.

Nganh cong nghiép kombucha da bdo céo su tdng truéng nhanh chéng trong
nhirng nim gan day va cac nghién ctru lién quan dén kombucha dang phat trién manh
mé [2]. Thuc t& xu hudng thyc pham ddi véi cac san pham ché bién ti thiéu, khong
c6 chit phu gia, gia tri dinh dudng cao va c6 loi cho strc khoe da ting 1én cung voi
nhan thire ciia ngudi tiéu dung. Trong bdi canh dé, tra Kombucha truyén thong gan
day da thu hat dugc sy chu ¥ ctiia cac nha nghién ctru va nguoi tiéu dung vi dac tinh
loi khuan cua né [10].

Céc diéu kién anh hudng dén tinh chat va chit luong cua kombucha, bao gém
loai tra, ham lugng duong, thoi gian 1€n men, lugng men giéng ban dau va nhiét do
[12]. Mic du tra Kombucha ngay cang trd nén phd bién nhung van con thiéu thong
tin toan dién vé tac dong cua cac thong s6 va loai tra khac nhau d6i voi dic tinh va

thanh phan ctia n6. Tuy nhién, qua trinh san xuat tra Kombucha, ngudi ta chi thu phan



pha 16ng dé ché bién, con san phdm phu 1a mang sinh hoc ndi chi giit lai mot phan dé
1am con giéng. Véi thi trudng tiéu thy hién nay, tra Kombucha ngay cang duoc san
xuat manh mé thi san pham phu cang gia ting 1én rat nhiéu.

Céc yéu tb d6 ciing anh huong dén su hinh thanh mang lué6i cellulose tao
thanh 16p mang Scoby. Cellulose vi khuan c6 nhiéu tmg dung trong thyc pham va
dugc pham sinh hoc do c6 d6 tinh khiét cao va tinh ning Iy héa doc ddo. Ngoai ra, vi
khuan viéc sir dung cellulose va Gng dung rong rdi ¢ nhitng noi cellulose thuc vat
khong thé duoc sir dung[10]. Trong nganh céng nghiép thuc pham, cellulose vi khuan
duoc str dung 1am nén thuc pham (vi du, natade coco), chat xo an kiéng, chit lam dic,
chat 6n dinh va nhu mot chat chét két dinh trong nhiéu loai san pham khac nhau, bao
gom ca chét két dinh thap hodc cac (mg dung khong chira chét béo.

1.2. Co ché 1én men ciia tra Kombucha

Qua trinh Ién men

Kombucha 1a mot loai 6 udng 1én men pho bién trong s6 céc loai thuc pham
1én men truyén théng. Qua trinh 1én men dugc thuc hién bang phuong phap nudi cy
vi khuan va nim men cong sinh (SCOBY) trong méi trudong chia chiét xuat tra va
duong trong 7-14 ngay.

Nudi cdy Kombucha bao gdm sy phat trién cong sinh ciia vi khudn san xuat
axit va cac lodi nAm men wa thim thau trong tham dong vat. Trong qua trinh 1én men
tra kombucha, mang sinh hoc géc cellulose hodac dang hat dugc hinh thanh & bé mit
phan cach khong khi — long. Mang sinh hoc nay 1a nén nudi cdy cong sinh cua vi
khuan va nam men (SCOBY) va thuong dugc goi 1a nam tra. [6]

Qua trinh san xuat kombucha kha don gian. Pau tién, tra phai dugc pha bang
cach ngam tra hodc 14 tra trong mot khoang thoi gian quy dinh (510 phut). Sau do6
ngudi ta cho duong vao dung dich tra nong dé duong tan hoan toan. Khoang 50—150
g/L (5-15% w/v) duong duoc thém vao. Khi hon hop tra/dudng da ngudi hoan toan
dén nhiét do phong, ¢ thé thém SCOBY vao. SCOBY cung véi 100 — 200 mL mé
kombucha hoidc gidm di 1én men trude d6 duge thém vao dé cdy vao mé moi. Viée
bd sung kombucha hoic gidm di 1én men truéc d6 s& lam cho d6 pH ban dau cua
dung dich tra giam xudng, tc ché su phat trién ctia vi sinh vat gy hu hong va gay
bénh. Hon hop kombucha sau d6 dugc phu mdt miéng vai hodc khan sach dé tranh 6

nhiém va dé 1én men & nhiét d6 phong (18-30°C) trong 7-14 ngay.[6]



Co chit

Kombucha truyén thdng dugc 1am bang cach str dung nuée u cua tra den, tra
xanh hogc tra 6 long lam nén. Kombucha c6 thé duoc 1am bang cac chat nén khéc
nhu chiét xuat tir cu atisé Jerusalem, rugu vang, sita, nudc ép trai cdy va dich truyén
thuc vat, mdi chat nén mang lai 1¢1 ich dinh dudng va strc khoe dya trén moi truong
da chon cua chung.

Ban than tra phai duoc lam ngot, thuong bang sucrose dé 1am chat nén 1én men
cho nim men. Nam men s& thity phan sucrose thanh glucose va fructose bang enzyme
invertase, ndm trong ngoai chit cua té bao ndim men. Thong thuong, 50 gam sucrose
trén mot lit nudc 1a du ¢é dam bao qua trinh 1én men thanh céng. Glucose va fructose
s& dugc ndm men 1én men thanh ethanol, carbon dioxide va glycerol. Sau dé, vi khuan
axit axetic (AAB) s& chuyén d6i ethanol thanh axit axetic. Viéc san xudt axit axetic
bang AAB sé& kich thich nAm men san xuat nhiéu ethanol hon.

Cdc yéu to anh hwéng dén qud trinh 1én men

Mot s6 yéu td co thé anh hudng dén qua trinh 1én men nhu: pH, nhiét do, luong
oxy khi bat dau qua trinh 1én men, CO2 hoa tan, toc do cit trong thiét bi 1én men va
ndéng do co chit 1én men. Giéng nhu hau hét cac qua trinh 1én men, nAm men va vi
khuan c6 diéu kién 1én men 1y tuong va néu thay doi nhiing diéu kién d6 mot chut
cling co thé tac dong tich cuc hodac tiéu cuc dén tdc d6 va hiéu suét 1én men, dic tinh
huong vi va mui thom cua san phém cudi cung, cac dac tinh héa ly va dac tinh dinh
dudng cua kombucha. Céc loai tra khac nhau (den, xanh hoac 6 long) dugc st dung
trong qua trinh 1én men, sy thay d6i nong do va chat nén c6 thé 1én men (glucose so
v6i sucrose), thoi gian 1én men va thanh phan SCOBY déu c6 thé dong vai tro trong
su khac biét vé thanh phén gifra cac loai tra khac nhau cling nhu c6 tac dong dén hoat
dong sinh hoc cua no.

Thoi gian lén men

Thoi gian 1én men ctia kombucha c6 thé dao dong tir 7-60 ngay, tuy nhién thoi
gian Ién men trung binh 1a 15 ngay. Mtrc dg thuc té cua hoat dong nay phu thudc vao
giong khoi dong va thoi gian 1én men, diéu ndy sé anh hudng dén cac loai chat chuyén
hoda dugc tao ra. Mac du viéc tang thoi gian 1én men cia Kombucha sé dan dén néng
d6 chat chdng oxy hoa cao hon, nhung viéc kéo dai thoi gian 1én men khong duoc

khuyén khich do mirc d6 axit hitu co c6 thé gay hai khi tiéu thu truc tiép. Thoi gian



moi truong 1én men kéo dai cling c6 thé tao ra mot moi trudng khic nghiét do su tich
tu cac chat dinh dudng quan trong 1am vi khuan chét d6i tir bén trong. Thoi gian 1én
men s& khong chi xac dinh ndng d6 va loai chat dinh dudng do vi khuan tao ra ma
con anh huéng dén huong vi va hop chit thom duoc tao ra. Mot sé bao cdo rang néu
dé kombucha 1én men tir 6 dén 10 ngdy c6 thé tao ra mot loai d6 udng tuoi mét gidng
nhu trai cdy. Tuy nhién, néu dé qua trinh 1én men kéo dai hon 10 ngay thi do ubng
bat dau tré nén kho chiu va co vi gidng gidm hon. [16]

Nhiét do

Gidng nhu tat ca cac qua trinh 1én men, viéc duy tri nhiét d6 1én men t6i wu 1a
can thiét dé dat dugc ndng do vi khuan 1y tuéng cho qua trinh 1én men va hoat dong
clia enzym dé tao ra san pham tot nhat c6 the.

Nhi¢t do 1a cuc ky quan trong va chit nén 1én men phai dat it nhét 20°C dé qua
trinh 1én men c6 thé bat dau thanh céng. Nhiét do 1én men 1y tudong cho Kombucha
dao dong tir 22°C - 30°C. Theo vai nghién ciru cho thiy rang, bang cach ting nhiét
d6 1én men ctua Kombucha, néng do axit va chat chuyén héa ciing nhu vitamin C
duoc tao ra cao hon. Tuy nhién, néu nhiét d6 1én men qué cao, nong do ethanol va
axit axetic s& cao. Dan dén san pham khong thé tiéu thu dugc [1,6].

pH

Anh hudng ctia mot sb axit hitu co (acetic va gluconic) duoc tao ra trong qua
trinh 1én men c6 thé anh huong dén hoat dong sinh hoc cua mot s6 vi khuan, khién
d6 pH 13 mot thong sé mdi truong quan trong. D6 pH duoc biét 1 ¢6 anh huong dén
toc do tang trudng cia vi khuan 1én men va giy ra nhitng thay d6i ciu tric d6i véi
cac chat phytochemical c6 trong kombucha c6 thé anh hudng dén hoat dong chdng
oxy hoa. Do pH tong thé cua dd ubng khong dugc giam xudng duédi do pH=3, 46 pH
nay duoc tim thiy trong dudng tiéu hoa. Tuy nhién, néu do pH giam xudng thap thi
no6 s& tré nén quéa chua dbi véi bat ky ai thuong thirc. Ngudi ta phai dimg qué trinh
1én men khi d6 axit chuan d¢ da dat dén nong do téi wu tir 4 dén 5 g/L. Tuy nhién,
thoi gian can thiét dé dat duoc mirc d6 axit chuan do Iy tuong c6 thé thay doi tury theo
gidng khoi dong duoc sir dung va cac thong sb 1én men. [1,7]

Vé sinh

Giéng nhu viéc san xuét tit ca cdc san phém thuc phflm, su sach s€ la cuc ky

quan trong cung véi dung cu va khong gian 1én men vo trung/vé sinh. Kombucha
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thuong duoc 1én men trong cac vat chira bang thuy tinh dung cho thuc pham hoic
thép khong gi dé dam bao muc dich vé sinh. Néu khong, s& c6 nguy co vo tinh 1am
nhiém khuan Kombucha, din dén qua trinh 1én men kém hodc bi hong.

Viéc kiém soét san xuét axit hitu co 1a diéu quan trong, dac biét khi noéi dén
Kombucha. Hau hét cac nha san xuét 16n va nho déu mudn giit d6 pH ctia Kombucha
& khoang 4,2, néu khong viéc san xuit qué nhiéu axit axetic c6 thé phan tac dung.
Céc bién phap an toan thyc pham khac nhu thanh tring, 1am lanh va st dung chat bao
quan nhu natri benzoat va kali benzoat, dugc nganh sir dung dé kiém soat va tc ché
su phat trién cta vi sinh vt con lai trong kombucha sau qué trinh 1én men. Ly do cua
nhiing bién phap nay 1a dé ngan chin nim men va vi khuan con sét lai san xuat qua
nhiéu con va carbon dioxide sau qua trinh dong goi.

Vé sinh ciing cuc ky quan trong trong viéc ngan chin su phat trién ctia vi khuan
c6 hai. Trong khi d6 pH thap cia kombucha c6 kha ning wrc ché mot sb vi khuan gay
bénh, tuy nhién di c6 bao cdo viéc tim thdy vi khuan Bacillus, Penicillium va
Aspergillus trong kombucha do diéu kién 1én men khong hop vé sinh. [1,3,7]

1.3. Nhitng nghién ctru vé hé vi sinh vit cia SCOBY

Thanh phan vi sinh vat c6 thé khac nhau tily thudc vao ngudon SCOBY (gidng
khoi dong) va diéu kién moi trudng trong qua trinh 1én men. Mot phén tich cong dong
vi sinh vt trén mot sé nén vin hoa kombucha di xac nhan sy hién dién ctia nAm men
va vi khuén chiém wu thé.

Céc loai nAm men phd bién trong nudi cdy kombucha dugc bao cio bao gdm
Saccharomyces  cerevisiae, Schizosaccharomyces pombe, Brettanomyces
bruxellensis, Brettanomyces intermedius, Brettanomyces lambicus, Brettanomyces
custersii,  Zygosaccharomyces sp.,  Zygosaccharomyces kombuchaensis,
Zygosaccharomyces rouxii, Saccharomycodes ludwi gii, Kloeckera apiculata, Pichia
sp., Pichia membranaefaciens, Torulaspora sp., Torulaspora delbrueckii, Candida
sp., va Zygosaccharomyces bailii [4, 9].

Thanh phan vi khuin duogc bao cdo trong mdi truong nudi cdy kombucha bao
gom cac vi khuan san xuit axit axetic nhu Acetobacter acetic, Komagataeibacter
xylinum (gan day dugc phan loai lai tir Gluconacetobacter xylinum [4,9]),
Gluconobacter oxydans va Acetobacter Pasteurianus. Cac vi khuin khac

(Acetobacter nitoifigens va Gluconacetobacter kombuchae sp. nov.) ciing da duoc
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xéc dinh [4], trong khi ¢ nudi ciy kombucha tir Ireland, vi khuan axit lactic rit phong
pha [9]. Tuy nhién, vi khuan axit lactic c6 thé khong can thiét di v6i thanh phan vi
sinh vt kombucha vi chung khong phai luc nao ciing dugc tim thiy trong SCOBY
[10]. Sy hién dién bd sung cua Leuconostoc sp., Bifidobacteria sp., Vi khuin
gluconicum, Propionibacter sp., Allobaculum sp. [9], Bacillus coagulans va
Lactobacillus nageii [4] trong méi trudng nudi ciy kombucha ciing di dugc bao céo.
Tuy nhién, cac vi sinh vat chiém vu thé trong qua trinh nudi cdy kombucha twong tng
1a dong lyc cbt 161 cua qua trinh 1én men tra ngot [10].

1.3.1 Nuéi cdy céng sinh vi khudan va nam men (SCOBY)

Ban than SCOBY 1a mét mang sinh hoc cellulose c6 ngudn gdc tir qua trinh
1én men tra trudc d6. Khi bat dau qua trinh 1én men, mang sinh hoc ¢ thé dugc nhin
thy rd rang dudi dang mot 16p mong ndi trén bé mit cht long. Trong sudt qua trinh
1én men, cac soi cellulose cuc nho do vi khuan san xuit ndi 1én trén bé mat chat long
va két tu lai voi nhau. Sy tich tu cua céc soi tao ra nhiéu 16p 'xép chéng 1én nhau' ndi
trén bé mat dé udng. Céac 16p tao nén mang sinh hoc 16n hon va chic hon trong qua
trinh 18n men. Vi khuan sdng trong mang sinh hoc day duoc cho 1 cung cp co ché
bao vé dau tién khoi vi khuan bén ngoai méi trudng va cho phép luu trir tai nguyén.
Mang sinh hoc dong vai trd nhu mot rao can d6i véi su khuéch tan ctia khang sinh do
thanh phan bam sinh ctia 46 nhét cellulose gbp phan bao vé kombucha khoi vi khuan
bén ngoai.

Trong qué trinh 1én men, SCOBY c¢6 hinh dang rd rang hon, gidng nhu phan
ngon cua mot cay nam. Két cdu dic, giéng nhu thach va tao ra mui c6 thé so sanh véi
gidm, diéu nay giai thich cho mui va vi chua ctia kombucha. Mui giéng nhu gidm la
mot ddu hiéu tét cho thdy SCOBY khoe manh, trong khi bat ky mui kho chiu hodc
am moc nao ciing c6 thé 1a dau hiéu cho thady SCOBY dang bi hu hong hoic bi 6
nhiém.

Céac vi khuan acetic acid (Acetobacter aceti, Acetobacter Pasteurianus,
Gluconobacter oxydans) va cac chang nidm men (Saccharomyces sp.,
Zygosaccharomyces kombuchaensis, Toruposis sp. Pichia sp., Brettanomyces sp.)
dugce sir dung cho qué trinh 1én men tao nén mdi quan hé cong sinh c6 kha nang trc

ché su phat trién va 6 nhiém cua céac vi sinh vat gdy hu hong va giy bénh.
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Trong diéu kién 1én men hiéu khi, vi khuan c6 thé chuyén doi dudng va tra
trong vong 7-20 ngay thanh d6 udng giai khat c6 ga nhe va c6 tinh axit nhe duoc tao
thanh tr mot sé axit (acetic, glucuronic, gluconic), 14 — axit amin, vitamin,
polyphenol trong tra va mot s6 enzyme thity phan.

Tuy nhién, c6 mot sd loai vi sinh vat ludn duge tim thdy trong tat ca céac
SCOBY, chu yéu dugc tao thanh tir AAB va ndm men. Ban thain SCOBY duoc hinh
thanh boi sy hién dién cua cac vi khuan nay tao thanh mot tAm tham dong vat. Tham
nay 1a do sy hinh thanh mét 16p cellulose mong ma nim men va vi khuin bam vao.
Téng ndng d6 vi khuin va nAim men duogc cho 1a dat téi 10-108 CFU/mI trong
Kombucha sau chu ky 1én men kéo dai 9 ngay. Mot s6 nghién ctru da chi ra ring ndm
men s& déng hon vi khuan trong Kombucha sau khi hoan thanh chu trinh 1én men.

1.3.2. Ndm men

Nam men dong vai trd quan trong trong qua trinh 1én men. NAm men thuong
lién quan dén qua trinh 1én men dd uéng ¢ coOn, 1a mot trong sb loai vi sinh vat duoc
tim thay trong SCOBY. Vai trd clia nAm men trong qué trinh 1én men kombucha 13
chuyén ddi sucrose thanh axit hitu co, carbon dioxide va ethanol, sau d6 duogc vi
khuan axit axetic sir dung dé tao thanh acetaldehyde va axit axetic.

Saccharomyces cerevisiae 1a mot trong nhitng chung ndam men chiém uu thé
duoc str dung trong cong nghiép san xuét bia, chung cat va ruou vang do c6 kha ning
1én men dudng thanh ethanol. Tuy nhién, khong chi nganh san xuat bia ma ca nganh
cong nghiép chung cat va rugu vang ciing ngay cang quan tim dén viée st dung cac
loai nAm men khong phai Saccharomyces dé sir dung cho qué trinh 1én men hdn hop.
Qua trinh 1én men hon hop sir dung nhiéu ching nam men hodc sy két hop gitra mot
chuing nim men va vi khuan duoc lya chon va sit dung do kha nang tao ra huong vi
thom doc dao/phong phu dé ting do phuc tap ctia san pham. [4]

N4m men khéng chuyén dong, c6 dudong kinh khoang 8 pm va cé thé duge mo
ta 1a c6 hinh cau hodc hinh bau dyc. Trong khi nAm men thudong khong lién quan dén
viéc san xudt ethanol va carbon dioxide. Nam men ciing 13 vi khuan ky khi tiry nghi,
nghia 14 ching can oxy dé phat trién. Tuy thudc vao lodi nAm men cu thé, mic ting
truong t6i wu 1a khoang 20-30°C va d6 pH 1a 4,5-7,0, tuy nhién, mot s6 loai ndm
men c6 thé phat trién & do pH thép toi 2,5. CO mot s loai nAm men duoc cac nha

khoa hoc goi 1a 1én men bét budc, cd nghia l1a chiing chi c6 thé thuc hién qué trinh 1én

13



men, trong khi nhiing loai khac chi ho hip. Saccharomyces cerevisiae va Dekkera
bruxellensis 1a nhiing loai 1én men tiuy y va c6 kha nang thuc hién ca qua trinh 1én
men va ho hap dé san xuit ning lugng. Tuy nhién, cic loai S. cereviscea va
Brettanomyces sé& chi hd hap khi c6 oxy. Mot s6 ndm men s& tiép tuc 1én men trong
diéu kién hiéu khi mién 14 nAm men trong nén c6 du luong dudng ¢ thé 1én men dé
tiéu thu. Kha ning 1én men ctia ndm men trong ca moi trudng ky khi va hiéu khi 1a
mot 1y do khién nim men c6 thé thdng tri hé sinh thai va danh bai cac vi sinh vat
khac.[9]

Dé dam bao rang chung c6 thé duy tri s cin bang oxy hoa khir bén trong, nAm
men s& tao ra mot s6 hop chat nhat dinh lién quan dén cac yéu té gdy cang thing nay.
Vi du, glycerol dugc tao ra khi nam men chiu ap sudt tham thau cao va axit axetic s&
dugc tao ra trong qua trinh 1én men ruou dan dén do pH ctia moi truong 1én men giam
xuéng. Qua trinh 1én men rugu khong chi tao ra ethanol va carbon dioxide ma con
tao ra hon hop cac hop chit tir mot s6 nhom hoa chét khac nhau nhu este, rugu bac
cao va aldehyd. Cac hop chat do nam men va cac vi sinh vat khac tao ra s& c6 tac
dong 16n hon dén huong vi va mui thom cudi ciing cia thanh pham (kombucha).

Céc chiing nAm men chiém wu thé duoc tim thiy trong kombucha 1a: Kloeckera
sp. Schizosaccharomyces pombe, Saccharomyces ludwigii, S. cerevisiae,
Torulaspora sp. Zygosaccharomyces bailii va Pichia sp. Ngoai cac chung ndim men
khac dugc phan lap tr kombucha, cac nha nghién ctru khac ciling da dinh luong cac
loai nAm men khac c6 trong kombucha. [6,11]

Nudi cdy cong sinh cta vi khuan va nam men (SCOBY) hoat dong theo cach
tiép can hop tac, twong hd. Nam men 13 thanh phan quan trong cia SCOBY va chiu
trach nhiém chuyén hoa duong va san xuét ethanol. NAm men, dic biét 1a nAm men
wa tham thau, hoat dong cung vai vi khuan axit axetic trong qua trinh 1én men, ciing
nhu tao ra mang sinh hoc bé mit c6 thé bao vé kombucha trong qua trinh 1én men
khoi vi khuén la, luu trir ngudn cung cép chat dinh dudng va cho phép tiép cin oxy
v6i vi khuan hiéu khi trong méang sinh hoc chinh né.

Trong kombucha, nam men thudc chi Saccharomyces tao ra mot loai enzyme
goi 1a 'Invertase' (con dugc goi 1a B-fructofuranosidase) xuc tac qué trinh phan huy
disacaride sucrose hoic dudng an thanh hai thanh phan chinh 14 glucose va fructose,

thong qua qua trinh thiy phan. [11]
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Saccharomyces déng vai trd co ban 1 chit 1én men trong san xuat banh mi,
ruou, bia va tit nhién 1a kombucha. Saccharomyces c6 kha niang chuyén héa dudng
tbt, sau d6 tao ra ethanol - mot phan tr c6 tinh sat trung. Péi lai, ethanol duoc tao ra
nhu mot chat chuyén hoa dugc sir dung nhu mot co ché béao vé dé ngan chan su phat
trién ctia cac vi sinh vat bén ngoai trong dung dich.

1.3.3. Vi khuan axit axetic (AAB)

Vi khuan axit axetic 1a vi khuan dic trung nhat trong qua trinh 1én men
kombucha. AAB 13 vi khun gram 4m (gram bién d6i) thudc ho Acetobacteraceae va
16p alpha-Proteobacteria. AAB 1a vi khuan khéng sinh bao tir, chuyén dong, rong
khoang 0,5 pm dén dai 1-4 um, c6 hinh elip dén hinh que. [3,11]

Piéu kién phat trién tdi wu cho AAB 1a trong khoang 25-30°C va d6 pH tir
5,0-6,5, tuy nhién chung ciing ¢ thé phat trién & 46 pH 3,0-4,0. AAB 14 vi khuan ky
khi bat budc, nghia 1a ching c6 thé ton tai trong thoi gian dai hon trong diéu kién
lwong oxy thap nhu c6 thé tim thay trong chai ruou vang hodc trong qua trinh 1én men
hat cacao. Diéu kién oxy ¢ mic do thap co thé tao ra vi khuan kha thi (song), tuy
nhién khong thé nudi ciy dugc (VBNC — viable but non-culturable), khién viéc phuc
hoi nhitng vi khuan nay trd nén khé khin hon.[13]

Su két hop gitta nAm men va vi khuan axit axetic (AAB) thuc day qua trinh
1én men va gop phan rat 16n vao thanh phan hoéa hoc ctua kombucha. C6 hon 17 chi
AAB dugc tim thiy trong kombucha thudc cac chi sau Acetobacter, Gluconobacter,
Gluconacetobacter va Komagataeibacter. Trong mét s6 nghién ctru khac nhau, cac
loai vi khuan axit axetic chiém wu thé nhat dugc tim thay 1a: Acetobacter xylinum, A.
xylinoides, A. acetic, A. pausterianus va Bacterium gluconicum. A. xylinum, da dugc
phan loai lai thanh Gluconacetobacter xylinum, va dugc coi 1a mét trong cac loai vi
khuan san xuat cellulose t6t nhat trong sé nhitng vi khuin duoc tim thiy trong
kombucha. [18]

Diéu quan trong nhat trong s6 nhiing loai nay 1a cac loai san sinh ra cellulose
vi khuén, ching han nhu Komagataeibacter xylinus, gan ddy di duoc phan loai lai tir
Gluconacetobacter xylinus va dugc coi 1a chat san xuét cellulose vi khuan duoc
nghién ciru t6t nhat va hiéu qua nhat & kombucha. Céc loai Komagataeibacter ciing
c6 kha ndng tich iy téi1 10-20% axit axetic trong moi trudong, trong khi cac loai

Acetobacter chi c6 thé tich lity toi da 8% axit axetic. [11,18]
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Ngoai axit axetic va cellulose vi khudn, AAB con chiu trach nhiém san xuét
axit glucuronic. Axit uronic ndy duoc san xuét tir glucose, dugce chuyén hoa thanh
axit gluconic va sau d6 chuyén thanh axit glucuronic mang lai cho nguoi tiéu dung
nhiéu loi ich strc khoe.

AAB ndi tiéng 13 kho phan 1ap thong qua cac phuong phap phu thudc vao nudi
cdy do n6 khong sin sang tudn thi moi truong thach. Do d6, cac két qua khac nhau
vé s luong AAB da thay doi tir khong thé phat hién duoc dén hon 8,5 log CFU trén
mdi gam hat kombucha. Tuy nhién, AAB c6 thé duoc 1dy tir cac ngudn tu nhién nhu
nude ép cb cdn (rugu tio va ruou vang) va cac loai bia khac nhau. AAB mang dén
cho kombucha va cac thyc pham khac huong vi giéng nhu gidm [10]. Tuy nhién,
chung ciing c6 thé lién quan dén viéc lam hu hong thyc pham va d6 udng nhu bia,
rugu, nudc ngot va trai cdy. AAB cua cac chi Acetobacter va Gluconobacterar dugc
coi 12 tic nhan gy hu hong bia va ruou vang. Nudi cdy axit axetic chi yéu duoc st
dung dé san xut gidm, d6 13 Iy do tai sao khong co gi ngac nhién khi kombucha c6
cac yéu té huong vi gidng gidm. AAB c6 thé dugc nudi cay bang cach oxy hoa ethanol
thanh axit axetic.

1.3.4. Vi khuan axit lactic (LAB)

Vi khuan axit lactic (LAB) 14 cac vi sinh vét gram duong, ky khi hodc vi hiéu
khi, khong sinh bao tir dugc phan lap tu nhiéu méi truong khac nhau nhu stra, bé mit
thuc vat, bén trong miéng, duong ti€u hoa, duong am dao cua nguoi va dong vat.
LAB thudc nganh Firmicutes va dugc dac trung dya trén cac dac diém trao d6i chat,
sinh 1y va hinh thai nhat dinh cta chung. Nhu da néu trudc day, khong sinh bao tir ¢6
hinh que (Lactobacillus) hodc hinh cau (Leuconostoc, Lactococcus, Oenococcus). Sy
tang trudng toi wu cho cac vi sinh vat nay 1a tir 25 — 40°C va do pH tir 4,0-6,0. Do
trudc day chung dugc s dung trong qua trinh 1én men stra (stta chua, kefir va pho
mat), LAB da nhan duogc trang thai GRAS (thuong dugc cong nhan 1a an toan) boi
Cuc Quan ly Thyc pham va Duoc pham Hoa Ky (FDA). Mot s6 LAB ciing da duoc
phan loai 1a ché pham sinh hoc do loi ich ting cudng sirc khoe cua ching.[10]

Mic du LAB dugc biét dén nhiéu nhét v6i kha ning san xuét axit lactic, nhung
chung cé thé tao ra cac chat chuyén hoa khac nhu ethanol, axit axetic, carbon dioxide,
diacetyl va mannitol. LAB ¢6 thé duoc phan loai thanh nhiéu nhém: 1én men ddng

nhat (Enterococcus, Lactobacillus, Lactococcus, Pediococcus, Streptococcus), 1én
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men di thé bit budc (Leuconostoc, Lacobacillus, Oenococcus, Weisella ) va 1én men
di thé tuy ¥ (Lactobaccilus). Cac chat 1én men dong nhat trong d6i don gian & chd 1a
s& tiéu thu glucose bang con dudng EMP dan dén viéc san xuat axit lactic lam san
pham cudi ciing. Cac chit 1én men di thé phirc tap hon mot chit ¢ chd ching s&
chuyén hoa glucose bang con dudng pentose phosphate tao ra axit lactic, carbon
dioxide va ethanol 13 san pham cudi cing chinh. Néu c6 mit fructose thay vi glucose,
axit axetic duoc tao ra thay vi ethanol, trong khi d6 fructose s€ bi khir thanh mannitol.
Céc chit dj thé tiiy ¥ s& chuyén hoa glucose thong qua con duong 1én men dong nhét,
dong thoi chuyén hoa pentose va axit gluconic thong qua con duong 1én men di
thé.[11]

Sy hién dién cua vi khuan axit lactic (LAB) dugc tim thiy trong kombucha 1a
khong nhét quan. Thong thuong, LAB hoan toan khong dugc tim théy, hoac hién dién
v6i sb luong thép. Tuy nhién, trong qué trinh lén men kombucha thuong mai, LAB
c¢6 xu huéng duoc phat hién véi s lugng cao hon.[21]

1.4. Nhirng nghién ctru vé nguyén liéu ding dé 1én men tra Kombucha

1.4.1Tra

Tra hay cheé 1a loai 6 udng c6 tinh lich st 1au doi va phd bién trén thé gidi.
Hau nhu tat ca cac loai tra trén thé giéi déu duoc 1am tir mot loai thuc vat, d6 1a cay
che, c6 tén khoa hoc Camellia Sinensis. Ngoai ra hién nay c6 mot sb loai loai tra
khong duoc ché bién tir cay tir cy ché ma duoc san xuét tir cac loai cay hoa co khéc
nhung ciing sao kho va dung dé u nudc udng nhu tra vang, tra véi, tra atiso, tra hoa

hong, tra hoa clc, tra ging, tra qué...thi s& goi chung la tra-thao-mac.
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Mic du tra cd lich sir hang nghin nim va ghi diu ddm chit vao cac nén van
hoa chau A, dic biét 1a Trung Qudc. Nhung, mdi dia phuwong thudong phd bién mot
vai loai tra nhat dinh, nhu Trung Qudc: gan lién vai cdy che, co thap dai danh tra
Trung Hoa; Nhat Ban: tra bot va tra xanh; Pai Loan: tra O Long; Anh Quéc: tra den;
Viét Nam: tra xanh... Tra den, tra xanh, tra 6 long, tra tréng va rat nhiéu loai tra khac
(trtr khi chung 1a tra “thdo dwoc”, khong phai tra). Tir cay che that, déu duogc 1y tir
cing mdt ciy, chi dugc ché bién theo cac cach khac nhau[15].

Tra Kombucha chinh 14 céc vi sinh vét, cac vi khuan c¢6 1gi duoc 1én men trong
nuée tra va duong da duoc sir dung tir rat 1au. Tra den 13 dang tra phd bién nhét duoc
sir dung dé 1én men tra Kombucha truyén thong.

Mau sic dic trung cua tra den dugc tao ra do hoat dong cua CaAC enzyme
polyphenol oxidasetype, hay thuong dugc goi la “qua trinh 1én men” cua 14 ch¢ tuoi
trong khi ché bién [19]. Qué trinh 1én men nay s& oxy hoa va cac polyphenol cé thanh
phan chu yéu 1a catechin thanh cac loai polyme khac nhau [18]. Gia trj dinh dudng
ctia tra den chu yéu 1a tir cac polyphenol trong tra dugc cho 1a ¢6 nhiéu hoat tinh sinh
hoc v&i nhiéu tac dung chdng oxy hoa, giam cac bénh ung thu, e ché viém va tac

dung bao vé chdng lai bénh tiéu duong, ting lipid mau va béo phi.

Hinh 1.2. Tra den

Thanh phan hoéa hoc trong tra s& phu thudc vao diéu kién khi hau, cach lam
vuon, dét, do cao sinh truong, mua hai, phan loai, phan loai, hay diéu kién ché bién,

chiét xuét, bao quan [15].
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Céc polyphenol chinh trong tra den bao gdém theaflavins va catechin. Ca
theaflavins va catechin déu dong gop vao hoat tinh sinh hoc cua tra den [15]. Ngoai
ra, trong tra den con tdn tai mot sb hop chét hoat tinh sinh hoc khac:

- Flavonol chiém 3% trong lugng kho cua 14 tra den, flavonoid gin véi p-
glucoside c6 thé duoc hap thu va chuyén hoa boi enzymes (vi du nhu B-glucosidases
va LPH-lactase-phlorizin hydrolase) trong rudt non.

- Thearubigin 14 nhém sic t6 phenolic phong pht nhit dugc tim thiy trong tra
den va chiing duoc coi 1a cac hop chit cao phan tir duge hinh thanh trong qué trinh
oxy héa.

Do kha ning hoa tan cao trong nudc ndng, chung chiém tir 30 dén 60% chat
ran trong dich tra den [15,18].

- L-Theanine va Gamma-aminobutyric acid 1a cac acid amin khong phai
protein v4i ham lugng dugc béo cdo trong tra tring cao hon so véi cac loai tra khac.

- Luong acid gallic trong tra den twong ddi cao hon trong tra xanh do qua trinh
khir ester hoa cua flavan-3-ols duoc thay thé 3-galloyl hodc bang tac dong cua céc
esterase hodc trong qua trinh xir ly oxy hoéa [15]

Nhu cdu ngay cang ting va dan s6 ngay cang ¢ y thic vé sirc khoe trong viée
tiéu thu d6 udng toan cau thic day su phat trién cua nhiéu loai d6 uong Kombucha
moi st dung nhiéu loai thuc vat va trai cay. Bo1 vay Kombucha khong chi dugc 1én
men tir tra xanh hay tra den ma hién nay con duoc 1én men tir rat nhiéu loai tra thao
moc khac. Nhiéu nghién ctru trén thé giéi di nghién ctru tinh chit va vi sinh vat 1én
men tra Kombucha & nhiing loai tra khac nhau.

Shaiful Adzni Sharifudin va cac cong su da nghién ctru Qué trinh [én men va
dic tinh ciia trd Kombucha trén chat nén 1a tra 1am tir du da. Nghién ciru nay da phan
1ap, xac dinh va mo ta cac vi sinh vat c6 trong men Kombucha. Va sau qua trinh 1én
men 4 ngay da thay co 1,45-1,62% axit axetic véi it hon 0,5% ethanol trong mau du
du kombucha. Nhiing két qua so bo nay cho thiy tiém ning sir dung cic chung phan
1ap nay 1am cac nén vin hoa khoi dau dé san xuat d6 udng 1én men chirc nang méi tir
cui va la du du. [27]

Mot s6 nghién ciru da dénh gia tién trinh san xuat d6 uéng 1én men va cellulose

vi khuan bang cach sir dung nim tra trén cac nguyén liéu tho thay thé c6 duoc do
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udng co chirc ning tir 14 cdy, chét chiét xuat tir thao mdc, bot rau qua, nude ép trai
cay hoac stra [4].

Trong nghién ctru vé sy phat trién mot loai nudc giai khat sir dung nudc ép
nho d6 1am co chét thay thé, két qua cho thiy ring sau 6 ngay 1én men, nudc trai cdy
1én men Kombucha cho thiy hoat tinh khang khuan dbi voi tat ca cac vi khuan dugc
thir nghiém va c6 dugc mot huong vi chua dac biét [6].

Mot nghién ctru khac str dung ndm tra “Kombucha” dé 1én men nudc ép lyu
tu nhién dé tao ra mot loai dd uéng 1én men v&1 ham luong cao acid glucuronic béng
cach nudi trong nudce ép lyu ti nhién dudi sy két hop t6i wu hoa ciia ba ndng do dudng
sucrose riéng biét, nhiét d6 1én men va thoi gian ché bién trong 14 ngay. Két qua cho
théy rﬁng dir liéu thu duoc tr nude €p lyu tu nhién cod thé 1a mot ung cu vién tiém
nang dé phat trién hon nita nhu mot loai do uéng chic nang dé hd tro lugng acid
glucuronic t6i da hang ngay ciia con ngudi (45 mg cho mot ngudi 16n 70 kg) [6].

Trong nghién ctru vé& Goji berry dé (Lycium barbarum L.) va goji berry den
(Lycium ruthenicum Murr.). Pugc coi 12 co chat dé san xuat nude giai khat kombucha
va cac dic tinh hoa 1y, cam quan va in vitro tong phenolic va kha ning sinh hoc chéng
oxy héa ciia chung duoc so sanh véi tra den kombucha. Téac gia di chtimg minh rang
qua goji berry den va qua goji d6 phut hop dé san xuat nudc giai khat kombucha. Tuy
nhién, qua goji berry kombucha den 1a loai nudc giai khat dugc ua chudng nhat vé
moi mit tinh chat cam quan [6,7].

Mot nghién ctru vé 1én men Kombucha tir Cascara c6 bd sung thanh long d6
(Hylocereus polyrhizus) véi thoi gian 1én men khac nhau, két qua cho thay viéc xir 1y
trai cdy c6 anh huong rat dang ké dén ham luong ethanolciia kombucha cascara. Thoi
gian 1én men c6 anh hudng rat dang ké dén ham luong ethanolva tong chat ran hoa
tan ctia kombucha cascara. Can nghién ctru thém dé giam ndng d6 con ctia kombucha
v6i trai cdy dugc thém vao trong 1an 1én men thir hai [8].

Vé qué trinh 1én men Kombucha trong nuéc giai khat viét quat (Vaccinium
myrtillus) va tic dung bao vé da day in vivo ctia nd trong 15 ngay, c6 duoc két luan
rang viéc sir dung viét quat lam co chat thay thé cho qua trinh 1én men do udng
kombucha 1a thuén loi vé cac khia canh hoa 1y, do ham lugng cac hop chét phenolic,
tannin va anthocyanins ting 1én trong d6 udng 1én men. Tuy nhién, qua trinh 1én men

gdy ra hoat dong chong oxy hoéa nho hon so v6i d6 udng chua 1én men [25].
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C6 danh gia viée san xuit Kombucha bang su két hop cua tra den va nuée ép
tao. Két qua cho thay rang viéc st dung nudc ép tao 1am co chat nudi cdy cung voi
tra den dé 1én men tra Kombucha di cai thién ham lwong phenol tong sd. Ngoai ra,
c6 tiém ning san xuat thuong mai d6 udng 1én men tir tra Kombucha [26].

1.4.2 Puong

Dbi voi tra Kombucha, viée bo sung dudng khong phai 1a chét tao vi ngot cho
san phdm ma dong vai tro 13 tién chat cho vi sinh vat sir dung trong qué trinh Ién men
dé chuyén hoa cac chat khac c6 1oi cho sirc khée ctia ngudi tiéu dung [11]

DPuong hay dugc sir dung dé 1én men tra Kombucha 1a duong sucrose hay con
goi 1a dudng tinh luyén - 1a mot loai dudng tu nhién duoc tim thiy trong nhiéu loai
trai cdy, rau qua va ngii coc. Pic biét, sucrose co trong thuc pham ché bién va tinh
ché trén quy mé cong nghiép rong 16n thuong duoc chiét xuat tir duong mia hodc ci
cai duong.

Puong sucrose dugc chia thanh nhiéu loai, st dung rong rai dé lam ngot, bao
quan va tao két cAu trong ché bién thyc pham chang han nhu keo, kem, ngii coc an
sang, thuc pham dong hop, soda va d6 udng c6 dudong khac.

Tuy nhién viéc str dung qué nhiéu dudng sucrose ciing giy ra nhiéu tac dung
phu cho stc khoé ngudi tiéu dung nhu tinh trang bénh tiéu duong, béo phi, sau rang. ..

Hién nay ciing c6 nhitng nghién ctru tap trung vao viéc thay thé dudng sucrose
bang cac loai dudng khac nhu dudng mat mia hay thét nét. Puong mat mia va duong
thét ndt co6 huong vi va gia tri dinh dudng doc dao c6 thé anh hudong dén hé thong 1én
men Kombucha va mang lai hiéu qua c6 lgi cho nguoi tiéu dung. Mat mia khong chi
hap dan vi gia thanh thap ma con vi sy hién dién ciia cac thanh phan khac nhu khoang

chat, hop chit hitu co va vitamin.

PUONG MAT MiA
Organic Sugar i ::‘a

Hinh 1.3. Buong mat mia
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Ngoai ra, mét loai duong duoc san xuét tir nhua cdy cua nu hoa dura cit duoc
goi 13 duong thdt ndt. Pay 1a chat tao ngot truyén thdng & cac ving Nam va Dong

Nam A giau mot sO vi chat dinh dudng, khoang chat, vitamin va axit amin.

e

Hinh 1.4. Pudng thot ndt

Mot sd nghién ctru dd danh gia kha ning dung duong mat mia va duong thot
nét dé 1én men tra Kombucha. Két qua cho thay su hinh thanh sinh khéi, ham lugng
glucose va sucrose cao hon dang ké dbi véi tra kombucha 1én men bang dudng mat
mia. Hon nita, trd kombucha 1én men bang duong thot ndt thé hién hoat tinh chong
oxy héa cao va ham luong phenol tong thé cao. Nghién ctru hién tai chimg minh rang
tra kombucha 1én men béng dudng mat mia dugc khuyén nghi sir dung nhu mot loai
d6 udng chirc nang vi loi ich sirc khoe va ngin ngira cac bénh lién quan dén qua trinh
oxy hda. Ngoai ra, duong mat mia va duong thot nét 13 nhitng chét thay thé duong
tt cho sucrose va cac loai duong khac thudng duogc st dung trong qua trinh 1én men
kombucha. [15,18, 25]

Mot s6 tinh chat ndi bat cia SCOBY

Mang sinh hoc kombucha hay mang cong sinh giita vi khuan va nim men
(SCOBY) 1a mét biofilm thu dugc tir sy két hgp cong sinh gitta nAm men va vi khuan
axetic, con dugc goi 14 "trd nAm", vi tréng giéng nhu mot tim tham ndm khi duoc
nudi cdy trong diéu kién tinh. Biofilm nay phat trién trong tra duoc 1am ngot va 1am
mat dé tao thanh mot mang celullose [6].

SCOBY la tén goi thong thuong cua mang dang gel celullose hinh thanh trén
bé mat tra va c6 chirc nang thuc hién qua trinh 1én men dé thu duoc kombucha. Con
dugc goi 1a "me cuia kombucha", SCOBY c6 tén nay vi n6 s€ tao ra thuc uéng va mot

mang méi. Cac mang celullose duge hinh thanh theo ting 16p, véi 16p gan bé mat
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hon luoén 1a 16p méi nhat. Cac vi sinh vat (vi khuan va nam men) dugc chira trong ma

tran cellulose nay va chiu trach nhiém cho qua trinh 1én men kombucha [18]

Hinh 1.5. Quan sat SEM bé mit cellulose Kombucha kho & d6 phoéng dai 7000
lan (A) va mit cit ngang (7000 1an) (B) cia mang cellulose. (Celeste Cottet, Yuly
A., Ramirez-Tapias, etc...Biobased Materials from Microbial Biomass and Its

Derivatives D0I:10.3390/ma13061263)

Sy phat trién cia nhém vi khuan va nAm men ndy tao ra cac mang méi day
hon ¢6 hinh dang giéng vat chita ctia chung trong d6 d6 udng duoc pha ché va lam
tang hiéu tng cong sinh giita vi khuan va nim men. SCOBY giit vi khuén acetic trén
bé mit, cung cap du oxy cho sy phét trién ciia chung va day nam men ra khoi tac dong
ctia oxy vi chung dugc chira & phan dudi cua 16p phi, cho phép thuc hién qua trinh
1én men ky khi. Mot s6 nghién ciru da chi ra rang thanh phan vi sinh cua tra SCOBY
hozc ndm c6 thé thay d6i giira cac 1an 1én men [2,5,7]. Tuy thudc vao cac yéu td nhu
ngudn gdc, khi hau, vi tri dia 1y va méi trudng duoc st dung cho qua trinh 1én men
[12]. Tuy nhién, vi khuan doi ddo nhét trong méi truong nudi cdy cong sinh thudc vé
chi Acetobacter va Gluconobacter [6]. Trong sé cac vi khuan axetic c6 trong thanh
phan kombucha, Acetobacter xylinum 1a giéng dugc cht y nhat vi hau hét cellulose
tao nén SCOBY dugc tong hop boi no [18,20]. Hoat dong cua A. xylinum trong tra
bat dau tir qua trinh oxy héa glucose thanh axit gluconic. Mot qué trinh chuyén hoa
dic hiéu khac din dén qua trinh tong hop cellulose cua vi khun, tao thanh biofilm
van con trén bé mat chat 1ong. Qua trinh nay bao gdm qua trinh téng hop uridine
diphosphate-glucose (UDPGlc), 1a tién chat cia cellulose, do d6 mdi té bao
Acetobacter c6 thé tring hop tdi 200.000 cac gdc glucose mdi gidy trong chudi p-1,4-

glucan. Uu diém cuta hinh thirc san xuét cellulose nay 1a vi khuan sinh séi trong diéu
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kién duoc kiém soat va co thé san xuét cellulose tir nhiéu nguén carbon khac nhau,
bao gdm glucose, ethanol, sucrose va glycerol [9].

Theo mot sb nghién ctru gﬁn day, cellulose vi khuén ¢6 cac dic tinh doc ddo
nhu do két tinh cao, do bén kéo cao, cuc ky khong tan trong hau hét cac dung moi,
kha nang tao khudn, d¢ trung hgp cao, méng hon 100 14n so voi soi cellulose thu
duoc tir thuce vat, va kha ning giir nudc cta né 16n hon 100 lan. Do d6, tng dung cua
flm nay co thé duoc st dung cho cac muc dich khac nhau trong nhiéu linh vuc, chéng
han nhu thue phim, bao bi hodc thude [8,15]. Mot sb yéu td c6 thé duoc xem xét dé
t6i da hoa va tdi wu hoa san luong cellulose vi khuén thu duge tir kombucha, cu thé
1a: thé tich cua moi truong dugc nudi céy, thot gian u, dién tich va chiéu cao ctia bé
mat [13,22].

Cellulose vi khuan sé hitu cac dic tinh nhu kha nang hép thu nudc cao, kha
nang tuong thich sinh hoc, dd bén co hoc cao va do xdp, lam cho né phu hop dé ung
dung trong bao bi an duogc va ting cudng thuc pham [3]. Hon nita, dic tinh khéng
khuan cia cellulose vi khudn 1am cho n6 ¢6 hiéu qua chéng lai cac vi khuan Gram
duong c6 hai nhu Staphylococcus, Bacillus, Pseudomonas va Enterobacter va cac vi
khuan Gram 4m nhu Escherichia coli [6]. Kombucha c6 ham luong cao cac loi khuén,
chat chéng oxy hoa, chong viém, chéng ung thu va tac dung chéng tiéu duong [2].
Polyphenol va cac hop chat tao huong vi dé bay hoi co trong tra kombucha, chang
han nhu theaflavin, dd duogc ching minh 1 ¢6 tac dung kiém soat muc cholesterol
bang cach trc ché qua trinh oxy hoéa triglyceride va LDL [8] va hd trg kiém soat can
nang [5,9].

Mot nhém céc nha khoa hoc thude truong Pai hoc Cong nghé Montana (Hoa
Ky), dimg dau l1a PGS Katherine Zodrow, da nghién ctru thanh cong mang loc nudc
bang SCOBY tir hdn hop dudng, tra den, gidm tring chung cat va nudc 1én men.

Khi tiép xtc voi khong khi, chat 1ong nay hinh thanh mot mang tham thau
mong, dugc tao thanh boi céac tAm xenlulo xép chéng 1én nhau nhd vi khuan
Acetobacter. Bay la noi sinh séng ctia cac vi khuén va ndm thudc ho ndm men, cling
chinh 1a SCOBY, thuong dugc sir dung dé 1am moén d6 uéng 1én men kombucha.

Dé so sanh, ngudi ta da tién hanh thi nghiém loc nudc lay tir hai ho chira va
song Montana, st dung tdm loc SCOBY va tim loc polyme dugc str dung rong rai

trén thi truong.
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Maic du ca hai mang loc nay déu c6 hiéu qua trong viéc gitr lai vi khuén ¢6 hai,
ngudi ta thdy ring mang SCOBY t6t hon dang ké trong viéc chdng lai qua trinh tao
mang bam sinh hoc, hi¢n tugong cac vi khuan tao ra 16p mang nhﬁy lam céan tré dong
chay ciia nudc. Nho thé, tim loc SCOBY c¢6 thé duy tri tc d6 loc nudc nhanh trong
mot khoang thoi gian dai hon so v6i tim loc polyme. Ngoai ra, néu trén mang loc
SCOBY c6 hinh thanh 16p mang sinh hoc néi trén, lugng vi khuan ¢ trén mang do6
cling it hon dang ké so véi khi sir dung tdm loc polyme. Cac nha khoa hoc tin rang
tac dung chéng tao mang bam sinh hoc c6 thé 1a do vi khuan Acetobacter tao ra axit
axetic, ngin can sy phat trién cia cac loai vi khuan khac. Ngoai ra, mang SCOBY
con wu viét & chd, no cé kha ning tu phuc hoi khi bi tén thuong nho céc vi khuén
song bén trong.

1.5. Tinh hinh nghién ciru trong nwéc vé Kombucha va SCOBY

Ttr nam 2020, loai tra Kombucha tai Viét Nam méi duoc nhiéu nguoi biét hon
nhd cac youtuber, cac nhom cong dong trén facebook dd quang ba ciing nhu va huéng
dan lam Kombucha tai nha.

Tuy nhién, Kombucha dugc ché bién khong diing cach dé gy anh hudng xau
dén strc khoe. Pay 1a Iy do vi sao kombucha déng chai xuat hién ngay cang nhiéu trén
cac ké hang siéu thi trén thé gidi. Cac nha san xuat di dau tu day chuyén san xuat tra
kombucha khép kin nhim mang dén san phdm déng chai an toan tdi strc khoe nguoi

dung.
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Hinh 1.6. Tra lon dong chai STAR KOMBUCHA
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K& tir khi Kombucha nhan duoc su thu hat sy cht y ciia nguoi tiu dung Viét
Nam va lya chon 14 thirc udng 1én men tét cho strc khoe. Loai nude giai khat hiru co
nay han ché sir dung c6 dudng va duoc coi 12 sy thay thé lanh manh. Tra kombucha
nay khong phai ai ciing 1am duoc tai nha nhét 1a d6i voi ngudi ban ron. Boi vy, tra
Kombucha dong chai, dong goi san d3 duoc cho ra doi dé phuc vu nhu cau cua nhiéu
nguoi.

Dic diém ciia Kombucha nay d6 1a da duogc trai qua qua trinh ché bién ti mi,
can than, va chon duoc nhiing san phém chét luong nhét. Bén canh d6 con dugc bod
sung thém cac vi trai cay, vitamin giap taing ham lugng dinh dudng va ngon hon.

Céc nghién ctru vé tra Kombucha ciing thu hut dugc sy quan tdm cta cac nha
nghién ctru trong nude. Nhan thay nhu cau thi truong vé san pham nay tai Viét Nam
rat cao, viéc nghién ctru dé da dang hoa dong san pham nay trén thi truong ciing nhu
tao ra nhitng san pham pht hop v6i nhu cau thi hiéu cia nguoi Viét Nam 1a diéu can
thiét. Qu4 trinh 1én men phu b sung trai cdy va ép nudc tir trai cay 1a mot budc khong
bat budc trong qua trinh 1am Kombucha. Tuy nhién, day chinh 1a mot céng doan quan
trong dé tao ra su da dang va hoan chinh chét luong san phém dé tao ra cac dong
Kombucha c6 huwong vi dic trung phi hop v6i thi hiéu ngudi tiéu dung. Nguyén Lé
Y Nhi va cong su (Truong Pai hoc Cong nghiép Thuc pham TP.HCM) thyc hién
““Nghién clru qua trinh 1én men phu (F2) tra kombucha oolong nhan’’. V&1 nghién
ctru ngdy tra Kombucha dugc 1én men bang tra oolong dé thu dugc nude tra F1, sau
d6 s& ndi tiép 1 qua trinh 1én men phu F2 ¢ bd xung nhin dé ting huong vi va tao ra
gia tri khac biét cho san phém.

Lé Thi Diéu Huong ciing thuc hién “Nghién ctru diéu kién 1én men va phuong
phap san xuit tra Kombucha diu tim” ciing nham muc dich st dung loai trai cdy ban
dia tai Viét Nam 1a dau tam dé san xuét tra Kombucha. Sau khi 1én men F2 méi dich
siro ddu tam tra Kombucha thanh phém s& c6 mui thom dé& chiju caa trai dau tam, 4t
duge vi ddm nhe khi 1én men F1 Kombucha d@)ng thoi 6 mau sic tu nhién dep bat
mat ngudi tiéu dung.

Nguyén Nhu Ngoc va cong sy da thuc hién “Nghién ciru hoat tinh chdng oxy
hoa va dic tinh probiotics ciia tra kombucha 1én men bang tio d6 va 1a tra den cho
thdy trong 10 ngay 1én men tra Kombucha tdo dé ham lugng tio d6 gitp gia ting cac

hoat tinh chong oxy héa. O ngay 1én men thir 6 dugc cho 1a thoi gian 1én men thich
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hop nhat dbi v6i san pham tra Kombucha tio d6, vi cac hoat tinh nhu kha ning khtr
gbc tr do DPPH ting va duy tri. Cac ching vi sinh vat Komagataeibacter
saccharivorans, Levilactobacillus brevis va Saccharomyces cerevisiae cho thay ddi
v6i ching L.brevis c6 kha ning sdng sot tot nhit trong diéu kién moéi trudng acid -
mat.

Dbi voi cac san phdm 1én men tu nhién, qua trinh 1én men phu thudc hoan toan
vao h¢ vi sinh vat ban dia. Cac nghién ctru vé hé vi sinh vat lién quan dén qué trinh
1én men dugc quan tim dic biét vi né gitp lya chon giéng khoi dong tot va diéu khién
qué trinh 1én men dé tao ra san pham véi cac dic tinh mong mudn. Pinh Thi Ngoc
Mai va cong sy thudc Trung tdm nghién ctiu nguon gen, Truong Dai hoc Phenikaa,
Ha Noi, Viét Nam da nghién ctiu va Phan Iap va xac dinh dic tinh caa cac vi khuan
acetic trong tra Kombucha. Vi khuan acetic ciing chuyén héa glucose thanh acid
gluconic, sau do thanh acid glucoronic. Acid glucoronic dugc ghi nhan 1a lién quan
dén tac dung bao v¢ gan ciia Kombucha. Thém vao do, vi khuén acetic can oxi cho
1én men, sir dung dudng 1am ngudn cacbon va ning luong dé tao ra mang sinh hoc
chta cellulose. Thanh phan cellulose trong mang c6 dudng kinh nho hon, do tinh
khiét cao hon, cu trac chit chd hon so véi cellulose thuc vat va la nguyén li¢u tuy¢t
vOi v6i nhiéu tmg dung trong y hoc, vét liéu nano, thyc pham.

Tai Viét Nam, tra Kombucha cht yéu duoc 1én men tha cong theo quy mé hd
gia dinh tir nhiéu ngudn giéng khac nhau, thudng khong kiém soat dugc vi sinh vat
gy bénh, giy hai din dén d& bj tap nhiém; khong chu dong duoc gibng, cling nhu ty
1& cac chung vi sinh vat trong gidng; khong khai thac dugc triét dé loi ich cta cac
chung vi sinh vét ¢6 lgi ddn dén chét lwong san pham khong on dinh. Mt khéc, cac
thanh phan c6 gia tri duoc liéu cua tra Kombucha néi chung, ciing nhu acid glucuronic
duogc bao cdo c6 vai trd quan trong trong co ché giai doc & gan ciia ngudi va dong vt
van chua duge khai thac triét dé nhim nang cao gia tri loi ich va chirc nang cua san
pham. Do d6, Nguyén Thi Phuong va Nguyén Thuy Huong (Truong Dai hoc Bach
Khoa Thanh phé Hd Chi Minh) thuc hién nghién ctru “Phan 14p va tuyén chon hé
cong sinh gitta nAm men va vi khuan trong 1én men tra thuy sam (Kombucha) nhim
nang cao ham lugng acid glucuronic™.

Nha thiét ké Tran Hung bién con gidam SCOBY thanh thoi trang Gng dung

trong bd suu tip thir 12 ra mat tai London Fashion Week. Mang tinh than siéu thyc
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(Surrealism), bo suu tip c6 tong mau chu dao 1a nude, den va tring, thé hién su bt
pha ctia Tran Hung khi str dung chat liéu da thuan chay tir Scoby - con gidm nudi
bang nude tra. Pay 1 chét liéu méi mé ma ¢ Viét Nam, Tran Hung tién phong theo
dubi Gmg dung trong thoi trang. Viéc tao ra nhitg chat liéu than thién v6i moi trudng
1a van d¢ dang duoc nhiéu thuong hiéu thoi trang bén viing trén thé gidi quan tam.
Bang cach str dung con gidm Kombucha, Tran Hing mudn mang dén nhirng ¥ tuéng

mao1 mé cho thoi trang hién dai.

Hinh 1.7. Nhiing thiét ké thoi trang tir SCOBY cuia nha thiét ké Tran Hung

Tuy vay van chua c6 mdt nghién ciru trong nude danh cho Scoby véi vai tro
12 mot san pham thyc pham giau celullose. Pay 13 mot huéng di méi cho san pham
tir phu pham cua tra kombucha. Viéc thuong mai hoa mang SCOBY nay c6 thé bién
mang cellulose thanh mét loai loai thuc pham c6 gia tri, phut hop thi hiéu tiéu ding

ddng thoi thac day cac hoat dong bén vimg.
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CHUONG 2: PHUONG PHAP NGHIEN CUU, POI TUQNG, PHAM VI
NGHIEN CUU VA NOI DUNG NGHIEN CcU'U.

2.1 Déi twong va pham vi nghién ciru

Déi twong nghién ctru xuyén sudt qua trinh 13 giéng tra Kombucha duoc 1én men
va bao quan tai phong thi nghiém Coéng nghé Thyc Pham va 16p mang cellulose
SCOBY duogc hinh thanh trong thoi gian 1én men tra Kombucha.

Gidng tra dugc 1én men theo phuwong phép truyén thong voi ngudn gidng duge 1én
men va luu trit tai ho gia dinh & Pa Ning. Sau khi 14y gidng tra Kombucha, st dung
cac thanh phan cho méi trudng 1én men 1a tra den, duong lam mai truong giir giéng.
Gidng tra Kombucha dugc nudi giit giéng lién tuc tai phong thi nghiém Cong nghé

Thuc pham nham muc dich cung cip gidng cho viéc giang day va nghién ctru.

Hinh 2.1 Gidng tra Kombucha.

Tra duoc sir dung la tra den Tan cuong
Puong tinh luyén cta cong ty duong Bién Hoa.
Hoa chat dung cy tai phong thi nghiém ctia khoa Cong nghé Hoa hoc- Moi truong,

truong Pai hoc Su pham K§ Thuat, Pai hoc Pa Nang.
2.2 Ngi dung nghién ciru

Trong nghién ctru nay qué trinh 1én men tra Kombucha véi luong tra ¢d dinh
1a 5g dung 1000 ml nudc s6i dé pha tra va i trong vong 10 phit. Tiép theo, loc chiét

dich tra roi bd sung duong vao dung dich nudc tra, hoa tan hét lvong dudng, dé ngudi
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dén 20-30°C va bd sung dung dich gidng khoi dong tra Kombucha va mét phan nho
SCOBY vao hdn hop. Tién hanh 1én men & nhiét d6 phong thi nghiém khao sat qua
trinh hinh thanh SCOBY.

Thoi gian 18n men trong thuyét minh dé xuat lc dau 1a 21 ngay. Tuy nhién
sau khi nghién ctu tai liéu va phuong phap 1én men thi thoi gian 1én men tra
Kombucha thuong dugc khao sat trong 14 ngay vi sau 14 ngay ham luong acid acetic
tang cao, pH qua thap s& lam anh huong dén chét lugng cua san pham thyc pham.
Bai vay trong phuong phép va b tri thi nghiém caa dé tai thdng nhat véi thoi gian
khao sét cua tat ca cac thi nghiém la 14 ngay.

2.2.1 Khdo sdt anh hwong ciia nong do dwong dén qud trinh 1én men tao mang

SCOBY.

Khao sat qua trinh 1én men tra Kombucha véi lugng tra ¢d dinh 1a 5g dung
1000 mL nudc soi dé pha tra va & trong vong 20 phit. Tiép theo, bd sung luong duong
& cac mirc (80 g, 90 g, 100 g)/I vao dung dich nudc tra dang 0, hoa tan hét luong

duong, dé ngudi va bd sung dung dich giéng khoi dong. Tinh hiéu suét thu hdi mang

cellulose.

Hinh 2.2. Mang SCOBY sau khi Ién men 14 ngay

2.2.2 Anh huong cua dién tich bé mat va do sdu cua moi truong nudi cdy den san

xudt mang cellulose SCOBY.
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Nudc tra c6 ndng d6 sucrose 90 g/l duoc chuin bi trong cac thung chira co cac
kich thudc khac nhau. Can khéi lwgng SCOBY sinh ra (theo trong luong wét) sau
ngay thtr tam ciia qua trinh 1én men véi anh huong cta dién tich bé mat va do sau cua
moi truong nudi cay.

2.2.3 Xdc dinh su thay déi ciia pH trong qud trinh lén men tao mang SCOBY

D6 pH ciia mau duoc kiém tra hang ngdy bang may do pH dién tir. Dé thuc
hién phép do, mot lugng da biét (5 ml) cia mau da duoc rat can than ma khong lam
anh huong dén qua trinh 1én men, vi nhitng x40 tron 16n c6 thé gy ra su gian doan
trong sy hinh thanh 16p mang.

2.2.4 Anh huong cia thoi gian 1én men dén qud trinh hinh thanh 16p mang cellulose.

Nudc tra ¢6 nong do duong 90 g/l duoc chuan bj trong bay cbc 1 1it. Theo ddi
anh hudng ctia qua trinh 1én men dén ning suat tao thanh cellulose trong 14 ngay.

2.2.5 Quy trinh dur kién lam keo déo giau chdt xo tir mang SCOBY:

Thuyét minh quy trinh

Nguyén li¢u

Mang cellulose thu dugc tir qua trinh 1én men tra Kombucha sau 14 ngay, c6
kich thudc day khoang 3-8mm. Mang SCOBY phai dam bao cac chi tiéu vé chat
luong an toan thuc phém, khong xudt hién cac ddu hiéu hu hong, nam moc.

Xu ly

SCOBY duogc vot ra khoi dich tra, tién hanh loai béo mot vai mang mong xung
quanh néu khong lién két chat ché véi bé mat thach.

Rura

Thuc hién rira mang SCOBY duéi voi nude chay. Ngudn nudc phai duoce xtr
Iy theo dng quy dinh an toan vé sinh thyc pham. Qua trinh thyc hién phai mang ging
tay va dung cu sur dung duoc v¢ sinh ki.

Ngam

Muc dich: giam d¢ chua trong mang cellulose.

Cho mang cellulose vao khay dung nuéc loc rdi tién hanh ngdm trong 6 gid &
nhi¢t do thuong. Qué trinh ngdm phai dugc che chin can than nham tranh cac tac
nhan tor moi truong xam nhap vao bén trong. Sau khi ngdm, mang SCOBY duogc vot
ra va dé rao dé chuan bi cho cong doan tiép theo.

Cat miéng
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Nhim tao hinh cho san pham va gitp qua trinh ché bién dugc dién ra nhanh
hon xay nho SCOBY.

Tham thau

Thém 40g dudng va 20ml mét ong vao 100g SCOBY va tron déu. Boc mang

boc thuc pham va dé yén 12 gio.

Rura
v
Ngam (6 gi10)

v

Xay
v

Tham thau duong (12 gio)

Duong,

mat ong

Sén lan 1 (5p)
'
Phéi trén
v

Sén lan 2 (3p)

v

Trai khuon

Gurng, dira,

vO cam

4

Say
v

Lam nguoi

) Keo
Tao hinh, dong goi SCOBY

Hinh 2.3. Quy trinh du kién lam keo déo giau chat xo tir mang SCOBY
Sén keo 1an 1: Thyc hién sén SCOBY trén lira nho trong 5 pht.
Phdi tron: SCOBY sau d6 dugc tron thém ging xay, vo cam thai nhuyén, dira
thai nhuyén theo ty 1& cong thirc dé 6n dinh 15-30 phut.
Sén keo 1an 2: Thyc hién sén SCOBY trén lira nho trong 3 phit.
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Trai khuon: Xép timg miéng SCOBY vao khay dé chuén bi cho cac cong doan
tiép theo.

Say: nham gitp san pham c6 két cau dep, lai bét nude.

Lam ngudi: LAy san pham ra khoi 16 nuéng rdi dé ngudi va dong goi.

2.2.6 Khao sat lwong duwong trong cong thirc.

SCOBY duoc xtr Iy so b va dugc ngadm cung duodng theo cac ty 1¢ khac nhau.
Céc mau duoc tién hanh cac bude ché bién theo quy trinh so bo dé danh gia cam quan
thanh phdm cudi cung.

2.2.7 Khdo sdt vé cdc nguyén liéu phu bo sung vao keo trong cong thirc

Mang cellulose tu nhién tir tra Kombucha c6 mui chua nhe cua dam do su ¢6
mit cla acid acetic duoc tao ra boi su 1én men cta vi khuan acetic. Véi nhiing san
pham thyc pham thi mui vi chinh 13 yéu t6 quyét dinh t6i su yéu thich ctia khach hang
vO1 san phém. Dé lya chon gia vi tao thém huong vi cho san phém keo wu ti€n chon
nhiing san phém tu nhién vura ¢6 huong vi dugc yéu thich lai vira tdt cho strc khoé.

Dtra 1a mot loai trai cay ban dia cua Viét Nam, duoc tréng nhiéu trén ca nudc.
Trong am thuc Viét tir xua da sir dung trai dira nhu mot gia vi gitip ting vi ngot va
chua nhe cho thtrc an, déng thoi enzyme bromelain cé trong dtra hd tro rat tét cho
viéc ti€u hoa. Mut dira 1a mot san phém duoc san xuat tir 1au va duoc wa chudng trén
thi truong. O ddy véi tinh chat ciia mang Scoby c¢6 vi chua nhe ctia ddm st dung thém
dira dé tang vi chua ngot at di mui gidm dong thoi tao duwoc huong vi gan gili cho
nguoi tieu dung.

V6 cam ¢6 chtra nhiéu vitamin C, chit xo va mot sd chat dinh dudng khac nhu
phenolics va flavonoid. Tir xwa vo cam da dugc ing dung nhu mét vi thude truyén
théng dé lam giam kho chiu ¢ da day, viém da, nhiém ndm ngoai da, hd tro bao vé
than kinh va cai thién stc khoe tim mach. Vo cam c6 thé duoc khai thac nhu mot san
pham gia tri gia tang sir dung trong thuc pham. Hién nay nguoi ta di tién hanh tach
chiét tinh dau tir vo cam, tach cac chat chdng oxy héa ty nhién, pectin, acid hitu co...
Tuy nhién dé st dung trong thuc pham thi viéc xir Iy cac chit bao quan bam ngoai
16p v cam va vi dang ciing 1a mot van dé quan trong. Trong d6, naringin 1a tac nhan
giy dang cho vo cam. Mic du, naringin c6 nhiéu tac dung t6t dbi véi sirc khoe nhung
vi dang c6 thé 1am giam chat lugng, giam kha ning chp nhan cia ngudi tiéu ding

va giam gia tri kinh t€ cua cac san pham lam tr vo tri cdy. Vi vay, vo cam dugc xir
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1y bang cach chan dung dich + ngdm dung dich NaOH 100 ppm dé loai bo vi déng.
Sau d6 duoc cat nho dé bo sung vao keo.

Gung la mot loai gia vi dugc sir dung tir xa xua dé khtr mui tanh trong niu an.
Pay 1a mot loai gia vi pho bién tir chau A t6i chau Au tir nhiéu thé ky trude. Trong
am thuc chau A thuong sir dung ging tuoi khi khir mui tanh ctia thuc pham va cin
bang cac loai thuc pham c6 tinh han. Con & Chau Au thi dang bot gimg khd duoc
dung phd bién. Hon nita trong y hoc truyén thdng cta ca phuong dong va phuong tay
ging déu duogc coi nhu mot vi thube. Mut gimg ciing 1a mot san pham dd ngot pho
bién trong cac loai mt tét truyén thong ctia ngudi Viét tir xwa dén nay. Boi vay ging
cling dugc nhém nghién ctru lya chon dé lam gia vi bod sung cho keo tr mang SCOBY .

SCOBY duogc xur ly so bo va dugc ngdm cung dudng, ging, vo cam theo cac
ty 18 khac nhau. Cac miu dugc tién hanh cac bude ché bién theo quy trinh so bo dé
danh gia cam quan thanh pham cudi cing.
2.2.8 Khao sdt chi tiéu chat lwong ciia san pham keo

Mau keo dugc gtri dén trung tam k¥ thuat tiéu chuan do luong chét lugng 2 dé
xéac dinh cac chi tiéu: Nang luong, tong s6 vi sinh vat hiéu khi, tong s bao tir nAm
men, nAm méc, Coliforms, E. Coli.
2.3 Phwong phap nghién ciru va bo tri thi nghiém.
2.3.1. Phwong phdp tinh trong lwong w6t va hiéu sudt thu héi cia cellulose vi khudn.

Pé 1én men Kombucha, str dung tra den tir Tan Cuong & Thai Nguyén, Viét
Nam va co chét 14 duong trang tir Cong ty Bién Hoa, Viét Nam. PAu tién, cac hil 1én
men s¢ dugc tiét trung ¢ nhiét do 100°C. Khao sat qua trinh 1én men tra Kombucha
v6i lwong tra c6 dinh 14 5g dung 1000 ml nude soi dé pha tra va u trong vong 20 phut.
Tiép theo, bd sung luong dudng & cac muc (80 g, 90 g, 100 g)/I vao dung dich nudce
tra dang 0, hoa tan hét lugng dudng, dé ngudi va bo sung dung dich gidng khoi dong
10% vao hdn hop. Tién hanh 1én men & nhiét dd phong thi nghiém. Kiém tra pH, nong
dd duong nay duoc chon dua trén két qué thi nghiém so bd va trong luong uot cia
cellulose duge san xuat tinh bang g/l. Theo nghién ciru ciia Goh va cong su (2012)
cellulose vi khuan dugc tao ra dugc can theo cong thuce sau:

(1) Trong lwong cellulose vi khuin (g) = (tong trong lwong coc chira
xenlulo va nwéc tra) — (trong lwong cde di cin trwée + nuée tra). [9]

Hiéu suit thu duoc cellulose duoc tinh nhu sau:
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(2) Hiéu suit (%) = Trong lwong cellulose vi khuin wét(g)/ndng dd sucrose

(9/) [9]

2.3.2 Pdnh gid cdm quan vé mii vi, mau sdc, cdu triic san pham bang phwong phdp
thi hiéu.

Dénh gia cam quan theo tiéu chuan TCVN 3215-79 bang phwong phap cho diém
ta thu duoc két qua nhu bang dudi day:

Béng 2.1. Co s danh gia chat luong san pham

Bac danh gia |Diém chua c6 trong sd Co s¢ danh gia

Trong chi tiéu dang xét, san pham ¢ tinh
1 5 tt dic trung 1 rd rét cho chi tiéu do, san

pham khéng c6 sai 16i va khuyét tat no.

San pham c6 khuyét tat nho hosc sai 16i nho
2 4 hoac ca hai nhung khong lam giam gid tri

cam quan caa san pham do.

San pham c6 khuyét tat hoic sai 16i nho
3 3 hoac ca hai. S6 lugng va mtc do cua khuyét
tat, sai 16i lam giam cam quan cua san pham

nhung san pham van dat tiéu chuan.

San pham c6 khuyét tat hoac sai 16i hoic ca
4 2 hai. S6 lwong va mtc o khuyét tat, sai 15i
lam cho san pham khong dat muc chat
luong quy dinh trong tiéu chuan nhung con

kha nang ban dugc.

San pham c6 khuyét tat va sai 15i & mac do
5 1 tram trong, khong dat muc dich sir dung
chinh cua san pham d6. Song san pham van
chua coi 1a hong. San pham khéng ban dugc
nhung sau khi tai ché thich hop van sir dung

duorc.
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San pham c6 khuyét tat va sai 15i & mae do
6 0 tram trong, san pham bi coi la hong, khéng

str dung dugc nira.

Khi danh gia, mdi kiém nghiém vién cin ctr két qua ghi nhan duoc d6i chiéu voi
bang mo ta cac chi tiéu va dung sb nguyén dé cho diém tir 0-5.

Trong hoi dong cam quan cé nhiéu kiém nghiém vién cung danh gia, thi diém
trung binh 14 két qua trung binh céng cua nhiing kiém nghiém vién, 1y chinh x4c dén
mot sb thap phan sau dau phay.

Trong thuc té cac chi tiéu c6 mic quan trong khac nhau. Do d6 mdi chi tiéu c6
mot hé sb quan trong biéu thi mac do quan trong cua no.

Qua tham khao tai lidu két hop véi quan sat san pham tir d6 xay dung bang diém
danh gia cam quan vé cac chi tiéu mau sic, mui, vi, trang thai ctia san pham.

Bang 2.2. Thang diém déanh gid cam quan san phdm keo Scoby

Chi biém Hé s6 quan Co s¢ danh gia

tiéu trong

San phém c6 mau nau dac trung, sdng dep.
San pham c6 mau nau hoi nhat.
Mau San pham c6 mau nau, do sang.

San pham c6 mau vang qua nhat.

P NN W B~ o
[EEN

San pham sam mau, ti, co khuynh huéng

mau den.

o

San pham c6 mau khac la.

(6}

Thom dé chiu cia SCOBY va gung, d6 luu
mui kha lau

Thom SCOBY
1 it c6 mui cia SCOBY

Khong ¢ mui cac thanh phan trong san

Mui

pham

o R N W N

C6 mi la

MUi méc

5 Vi dac trung ngot hoa hop, ém diu, hoi the

cua vo cam va gung, ¢6 hau vi.
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Vi

o P N W b

1,2

khong c6 hau vi rd.

Vi dac trung, ngot, the cua voé cam va gung,

Vi hoi nhat hoac hoi ngot, khéng ¢6 hau vi.
Vi kém, ngot gat, hoi dang, vi duong chay.
Vi khét dang, c6 13n vi la.

C6 vi la gay kho chiu, vi 6i chua.

Trang
thai

O P N W B~ o

0,8

kho, cung.

mém, déo, sin chac.

mém, déo, it sin chac.

mém, déo nhiéu, it sin chic
mém, déo nhiéu, hoi nhio.

kho, kém déo, sin chic cao.

Can ct tai liéu, xdy dung hé sd quan trong cho san pham keo déo SCOBY.

Bdng 2.3. Pdnh gid san pham qua hé sé quan trong

Tén chi tiéu Mtrc d¢ quan trong (%) Hé s quan trong
Mau sic 25 1
Mui 25 1
Vi 30 1,2
Trang thai 20 0,8

2.3.3 Phwrong phdp xdc dinh do am

Qua trinh sdy quyét dinh dén d6 4m bao quan ctia san pham, ddng thoi cling

quyét dinh dén chét luong ctia san pham.

Trong do6 viéc xac dinh d§ am rat quan trong, d0 am san pham sau say dong

val tro quan trong trong viéc ddm bao nong dd chat khé ctia san pham giup bao quan

lau hon va tao ra san pham dat yéu cau vé cam quan, cau truc cia nguoi thir.

Nguyén Iy: dung hoi nong 1am bay hoi nudc trong thuc pham. Can trong lugng

thuc pham trudce va sau khi say kho, tir d6 tinh ra phan tram nudc trong thyc pham.

Dung cu, thiét bi:

- Tu say mau.

- Can dién tir chinh xac dén 0,001g.

- Chén sy bang nhom.

- Binh htt 4m c6 chira Silicagen.
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Tién hanh:

S4y chén nhom & nhiét d6 105°C dén khdi luong khong d6i, dé ngudi trong
binh hut am khoang 20 phut sau d6 dem can.

Pé x4c dinh duoc d6 Am séy t8i wu ta tién hanh khao sat ché do séy 0 nhiét do
la 60°C trong thoi gian 1 gio, 2 gio, 3 gio, dén khi gia tri khong doi.

Tién hanh khao sat do 4m san phdm v6i 3 mAu trong cing 1 san pham dé xem
su chénh 1éch do 4m sau séy. Thuyc hién can chinh xac 10g mau vao 3 dia rdi séy o
60°C. Theo ddi khéi lwong hao hut sau mdi mdc thoi gian.

Sau khi sdy 14y nip day dia lai va chuyén qua binh hiit 4m dé 1am ngudi va cén
ghi khéi luong. Tiép tuc sdy mau (phai mé nap) trong khoang 1 gid. Lip lai cac bude
cho dén khi nao su chénh léch giita 2 1an can khong qua 0.5mg.

Tinh két qua:

Do am (%) dugc xac dinh theo cong thirc:

X% = ((G1—G2) / (G1—G))*100

Trong d6:  G1 1a trong luong chén nhém va mau trude khi sdy (g).
G2 1a trong luong chén nhém va mau sau khi say (g).
G la trong lugng chén nhom (g).

X 1a @6 4m can xé4c dinh (%).

2.3.4 Xac dinh pH va BX cua dich tra Kombucha

Do pH cua tra kombucha duoc do bang may do pH WalkLab, model: TI 9000,
san xudt tai Singapore.

Do Bx dugc do bang may do Bx cam tay.
2.4 Bé tri thi nghi¢m

Nghién ctru dugce xay dung & quy mod phong thi nghi¢m.
2.4.1 Giong khéi dong ciia Tra Kombucha

Pé 1én men tra kombucha, nghién ctru ndy sir dung 1a tra den ngudn gbc tir
Tan Cuong, Thai Nguyén, Viét Nam, duong tring tir Cong ty Bién Hoa, Viét Nam.
Gidng khoi dong duge luu trir tai phong thi nghiém cong Nghé Thyuc pham Khoa
Cong nghé Hoa hoc Moi truong, Dai hoc Su pham K§ thuat Pa Néng.
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2.4.2 Khdo sdt anh huéng ciia nong do dwong t6i eong cellulose dwoc tao ra trong
qué trinh Ién men.

Pé 1én men Kombucha, str dung tra den tir Tan Cuong & Thai Nguyén, Viét
Nam va co chit 1a duong trang tir Cong ty Bién Hoa, Viét Nam. Dau tién, cac hii 1én
men s€ dugc ti¢t trung ¢ nhiét o 100°C. Khao sat qua trinh 1én men tra Kombucha
v6i lwong tra c6 dinh 1a 5g dung 1000 ml nuée soi dé pha tra va U trong vong 20 phut.
Tiép theo, bd sung luong dudng & cac muc (80 g, 90 g, 100 g)/I vao dung dich nudc
tra dang 0, hoa tan hét lugng dudng, dé ngudi va bd sung dung dich gidng khoi dong
10% vao hdn hop. Tién hanh 1én men & nhiét d6 phong thi nghiém. Kiém tra pH, nong
do duong nay dugc chon dua trén két qua thi nghiém so bg va trong lugng udt cuia
cellulose dugc san xuat tinh br?mg g/l. Cellulose vi khuan duoc tao ra duge tinh theo
cong thuc (1) va (2).
2.4.3 Anh huéng ciia dién tich bé mdt ciia méi truong nudi cdy dén san xudt cellulose
vi khuan.

400ml nude tra ¢6 nong do sucrose 90 g/l, 10% gidng khoi dong duoc chuan
bi trong cac hii chira chira ¢ cac kich thudc trong bang dudi. Can cellulose vi khuan
sinh ra (theo trong luong wdt) sau ngdy thir 14 ctia qua trinh 1én men dé khao sat anh
hudng cta dién tich bé mat va do sau ctia moi truong nudi cay dén cellulose vi khuan.

Bang 2.4: Kich thudc cac hii chira tra Kombucha

) L Chiéu cao caa dung dich tra 1én
buong kinh, cm | Dién tich bé mat, cm?
men, cm
H1 5.2 21.24 17
H2 7 38.48 7.5
H3 11 95.03 5
H4 17 266.98 2.3

2.2.4 Khao sat cong thirc keo tr mang SCOBY
Keo tir mang SCOBY dugc lam theo quy trinh sau: Khéi lugng SCOBY sir
dung cho mdi 1an thi nghiém 14 100g, ngdm trong nudc sach 6-8 gid dé khir chua.
Sau d6 b6 sung dudng, mat ong theo cac ty 1& khac nhau va dé tham thiu trong
12 gid. Sén lan 1 trong thoi gian 5 phut; dé ngudi sén 1an 2: 3 phat; Sau d6 dem say
trong 15 phut, 900C. Dé ngudi va déng géi tao hinh san pham.
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2.4.5 Khdo sat gia vi vé cam, dira tioi va girng bé sung trong cong thirc keo tir mang
SCOBY
Keo tir mang SCOBY duoc lam theo quy trinh sau: Khéi luong SCOBY sir
dung cho mdi 1an thi nghiém 1a 100g, ngdm trong nude sach 6-8 gid dé khir chua.
Sau d6 bo sung dudong, mat ong va dé tham thau trong 12 gid. Sén lan 1 trong
thoi gian 5 phut; B6 sung vo cam, dtra tuoi va ging: theo céac ty 16 khac nhau dé ngudi
sén lan 2: 3 phut; Sau d6 dem sdy trong 15 phat, 90°C. Pé ngudi va dong goi tao hinh
san pham.
Str dung phuong phap danh gia khach quan theo ngudi dung: mui, vi, mau sic.
Duya vao d6, thay doi quy trinh va cach thirc 1am tién bo hon san pham va cho ra san
pham cubi cung.
2.4.5 Khao sat nhiét do sdy va thoi gian sdy keo tir mang SCOBY
Keo tir mang SCOBY duoc lam theo quy trinh sau: Khéi luong SCOBY sir
dung cho mdi 1an thi nghiém 14 100g, ngdm trong nudc sach 6-8 gid dé khir chua. Sau
d6 bo sung duong, mat ong va dé tham thau trong 12 gio. Sén lan 1 trong thoi gian 5
phut; B6 sung vo cam, dira twoi va gimg: theo cac ty 1é khac nhau dé ngudi sén lan 2:
3 phit. Sau d6 siy & cac ché do sau:
Mau 1: nhiét do 120°C va thoi gian say la 10 pht.
Mau 2: nhiét d6 120 °C thoi gian sdy la 7 phit
Mau 3: nhiét do 90 °C thoi gian siy la 20 phut
Mau 4: nhiét d6 90 °C thoi gian say la 15 phut
Str dung phuong phap danh gia cam quan: mui, vi, mau sac. Dua vao d6, thay doi quy

trinh va cach thirc cho ra san pham cudi cung.
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CHUONG 3: KET QUA NGHIEN CUU VA THAO LUAN
1.1. Khao sat cac yéu t6 dnh hwéng téi qua trinh tao mang SCOBY.
1.1.1 Anh hwéng ciia nong dp dwong t6i lwong cellulose dwoc tao ra trong qud
trinh 1én men.

Hau nhu tit ca cac vi sinh vat sdng déu can ngudn carbon cho sy ting truong
va trao d6i chat chung ctia chung. Ngoai ra, carbon 1a thanh phan cua tit ca cic chit
tao thanh nguyén sinh chat [3]. Gidng khoi dong (khoi dau) cua su hinh thanh
cellulose vi khuan phu thudc vao viéc cung cp carbon (duong, chu yéu 1a sucrose).
Trudc day, tdc dung cua cac loai duong nhu sucrose, lactose, glucose va fructose &
cac nong do khac nhau (50— 150 g/1) ddi vi qué trinh trao d6i chit cia ndm tra va su
hinh thanh etanol va axit lactic da dugc nghién ctru [3,13] Trong nhitng nghién ctru
truéc day di cho thiy rang ndng do sucrose co trong nude tra anh huong dén qua
trinh tong hop cellulose cia vi khuan, sucrose ¢ nong do tir 70 g/l — 100 g/l tao ra
hiéu suét cellulose ting dan tuy nhién ting ndng do sucrose tir 110 g/l dén 250 g/l tao
ra hiéu sut giam dan [4,13].

Trong nghién ctru nay sir dung cac ndong do sucrose 1a 80 g/1, 90 g/1, 100 g/1 dé
1én men tra Kombucha trong thoi gia 14 ngay.

Bang 3.1. Anh huéng ciia nong dé sucrose khdc nhau dén hiéu sudt cellulose

vi khudn sau 14 ngdy 1én men

Nong dd sucrose Trong lwong Hiéu suat
(/) cellulose vi khuan (g) %
80 17,27°+0.21 21,58°
90 38,472 £ 0,57 42,744
100 37,272+ 0,29 39,472

*Gia tri 1a gia tri trung binh cua phép do ba lan. Gia tri trung binh trong mot cot co chir cai
mil khac nhau thi khac biét dang ké (p<0,05)

Khi ndng d6 sucrose ting tir 80g/1 1én 90g/1, trong luwong cellulose vi khuan
ting dang ké tir 17,27¢ 1&n 38,47¢. Piéu nay cho thiy ring sy ting cudng clia sucrose
trong méi trudng 1én men di ting cuong hiéu suit tong hop cellulose vi khuan. Ty 18
hiéu suat ciing tang tir 21,58% Ién 42,74%. Tuy nhién, khi ndng d6 sucrose tiép tuc
tang 1én 100g/1, trong lugng cellulose vi khuan dd giam xudng 37,27g va hiéu suit

tong hop cellulose ciing giam xubng 39,47%.
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Hinh 3.1: Biéu do khado sat dnh huwong cia néng dé sucrose khdc nhau dén
trong lirong uwdt ciia cellulose vi khudn sau 14 ngay 1én men

Theo biéu do hinh 3.1 thi ndng do sucrose & miic 90 g/l tao ra ning suat
cellulose vi khuan cao nhit, toi ndng do sucrose 100g/1 thi hiéu suat bat dau giam.
Piéu nay di ting duoc giai thich trong cac nghién ctru trudc dy c6 thé 1a do viée san
xuét nhiéu san pham trao doi chat hon trong qua trinh 1én men s& dan dén e ché san
pham [4]. M6t kha nang khac 13 sy van chuyén khong dong déu chat dinh dudng (vat
licu té bao) va ty I¢ chat dinh dudng duogc sir dung dé tao ra cellulose ngoai bao. Vi
vay, luong sucrose trong nudc tra vugt ngudng thi ¢ kha nang lam rdi loan qué trinh
vi khuén tong hop cellulose ngoai bao [3,4,15].

Dua vao cac nghién ctru trude dy va két qua khao sat ta thay chon mirc 90g/1
sucrose s& cho ning suét cao va kém theo d6 1a tinh kinh té néu dua vao san xuét vi
s& gop phan giam chi phi nguyén liéu 13 ha gia thanh san pham.

1.1.2 Khdo sdt sw thay déi ciia pH va tong chét khé hoa tan trong 14 ngay Ién
men.

Qua trinh 1én men tra Kombucha véi luong tra ¢6 dinh 1a 5g /1000 ml nudce
s0i, U trong vong 20 phut. Tiép theo, bd sung luong dudng & cac muc 80 g/1, 90 g/l
100 g/1 vao dung dich nuée tra dang 0, hoa tan hét lugng dudng, dé ngudi va bd sung
dung dich giong khoi dong 10% vao hdn hop. Thoi gian 1én men 1a 14 ngay & nhiét
d6 phong (30+5°C). Hinh 3.2 thé hién sy thay d6i trong pH cta nudc tra 1én men va
nude tra kiém soat véi cac ndng do sucrose khac nhau trong qua trinh 1én men. Mbi

vi sinh vat déu c6 mot pham vi pH dién hinh trong d6 su phat trién cta chung 1a co
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thé va pH dong vai trd quan trong trong su phat trién vi sinh vat va tong hop cellulose
vi khuén [3.4]. Su thay ddi trong pH cua nude tra 1én men vé6i sucrose ¢ cac ndng do
80, 90 va 100 g/l cho thidy mot xu hudng twong tu: pH giam dan khi qua trinh 1én men
tién trién. Két qua nay khép véi mot sé nghién ctru trude do [7,8,9] su chuyén doi tir
glucose thanh axit gluconic dan dén mot sy giam déng ké vé pH trong qua trinh 1én
men.

3.6
3.4

32 \

3
2.8 e~
26

~
2.4 .\ —t— 30g/|

22 — 90g/I

2 100g/I
1.8

16
14
12

PH
4
>

NGAYOD NGAY4 NGAYG6 NGAYS8 NGAY 10 NGAY 12 NGAY 14
THOI GIAN LEN MEN KOMBUCHA, NGAY

Hinh 3.2: Sy thay déi pH cua dich 1én men tra Kombucha sau 14 ngay lén
men.

Theo nhu nghién ctru truée ddy cho thay Acetobacter spp. ting truéng & pH 1a
tir 4 dén 6,3. Tuy nhién, két qua ciia nghién ctru nay chi ra rang vi khuan axit axetic
c6 thé phat trién va san xuét cellulose ¢ pH < 3.0. Su khac biét nay trong két qua c6
thé 1a do su thay doi hé vi sinh vat va ché do cong sinh ciia chung trong nudc tra
Kombucha 1&én men. Theo hinh 3.2 c¢6 thé thiy rd pH trong cac miu nudc tra
Kombucha tuy giam dan nhung qua trinh san xuét cellulose ngoai bao van duoc dién

ra.
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Hinh 3.3: Si thay doi tong chadt ran hoa tan cia dich lén men tra Kombucha
sau 14 ngay lén men.

Sy thay d6i ctia tong chat hoa tan cua dich 1én men tra Kombucha trong 14
ngay dugc biéu dién bang d6 thi trén hinh 3.3 cho thay c6 su théng nhat véi thay d6i
pH. D6 14 do qua trinh vi sinh vat st dung duong trong dich 1én men dé sinh truong
va phat trién din dén ham luong chat kho hoa tan c6 trong dich 1én men bi giam
xudng.

1.1.3. Anh hwéng ciia dién tich bé mdt ciia méi trweong nudi cdy dén sin xudt mang
cellulose vi khuin

Khi vi khudn nudi cdy cellulose ndi trén bé mit, dau tién n6 phat trién huéng
ra ngoai cho dén khi bé mit cua dung dich dugc bao phu hoan toan, va sau do, dung
dich tré nén day hon [4]. Do d6, 16p trén cung ludn dugce coi 1a 16p cellulose méi nhat
dugc sinh ra. Vi qua trinh trao d6i chat ciia nAm tra Kombucha 13 qua trinh 1én men
hiéu khi, diéu rat quan trong phai dam bao cung cap du oxy.

Két qua & Bang 3.2 cho thiy rd rang rang H4 c6 dién tich bé mat 16n nhat
266.9 cm? tao ra cellulose vi khuan cao nhat 58.9g. Tiép theo 1a H3 c6 dién tich bé
mat 1a 95.03 cm? tao ra 41.2¢g cellulose vi khuéan. H1 c6 dién tich bé mat 21.24 cm?

chi thu duoc 24.67g cellulose vi khuan.
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Badng 3.2: Khoi lwong cellulose vi khudn (theo trong lirong wét) sau ngay thiv

14 cua qua trinh lén men

buong | Chiéu cao Khéi luong Hiéu s?ét
inh, Dién tich bé cua dung | cellulose udt sau thu hoi

mat, cm? dich tra Ién 14 ngay Ién cellulose

l men, cm men, g %

H1 5.2 21,24 15 24,642+ 0,57 27,382
H2 7 38,48 7,5 35,85+ 0,15 39,83°
H3 11 95,03 5 41,27°+£ 0,24 45,86°
H4 17 266,98 2,3 58,92°+ 0,14 65,47°¢

*Gi4 tri 1 gi4 tri trung binh cua phép do ba lan. Gia trj trung binh trong mot cot c¢6 chit cai
mil khac nhau thi khac biét dang ké (p<0,05)

Bang 3.2 cho thay s6 luong cellulose vi khudn duoc san xuét trong méi trudng
nuodi céiy voi cung mot thé tich 400ml dich tra khac nhau vé dién tich bé mat va theo
do, cellulose vi khuan san luong ting 1én cing véi su gia ting dién tich bé mit. Vi
vay, dé ting cudng san xuat cellulose vi khuan, méi trudng nudi cay dung dé 1én men
can ¢6 bé mat rong va nong.

2.2 Khao sat cong thirc keo tir mang SCOBY
2.2.1 Khdo sdt ty 1¢ dwong bé sung vao keo tir mang SCOBY

Puong bd sung vao san pham 1a mot yéu t rit quan trong tao nén mui vi cho
san pham. Chinh vi vay, viéc xac dinh dugc ham luong duong b sung vao sao cho
thich hop ciing 14 mot van dé quan trong. Luong dudng bd sung it thi khéng du duong
khuéch tan vao nguyén liéu dé thyuc hién kha nang bao quan, cudng do ngot thap anh
huong dén gia tri cam quan. Lugng duong qua nhiéu thi ham luong nudc thim thau
ra nhiéu, diéu nay hoan toan c6 loi cho viéc san xuit mut keo. Tuy nhién luong dudng
di vao nguyén liéu s& nhiéu, anh huéng manh t6i gia tri cam quan ctia san pham. Thi

nghiém nay xac dinh luong duong can bo sung dya trén danh gia cam quan.
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Bang 3.3. Anh huéng cia lwong dwong bo sung dén két qua danh gia cam

quan.
Mau Al A2 A3
Luong duong bo sung (g/100gr Scoby) |32 40 48
, V& mui vi 1,92°¢0,41 (3,71% 0,14 (2,71°+ 0,35
Két qua danh gia cam|__ ]
quan V& mau sic 2,758+ 0,12 [2,63%+0,21 [2,63%+ 0,15
Vé cau trdc 1,92°+ 0,27 (3,25 0,35 3,132+ 0,11

*@Gia tri la gia tri trung binh cua phép do ba lan. Gia tri trung binh trong mot cot céd chir cai
mil khac nhau thi khac biét dang ké (p<0,05)

bénh gia 1an luot mau sic, mui, vi, trang thai ctia 3 mau thir khac nhau theo
phuong phap cho diém (thang diém 6).

Vé mui vi: Mui vi giita cic mau c6 su khac biét nguyén nhén 1a do khi bo sung
luong dudng khac nhau khién qua trinh tham thau thay d6i ddn dén ham lugng duong
saccharose 1an duong khir tham vao trong nguyén liéu ting. Nén mau Al voi 32g
duong do c6 it duong nén san pham co vi ngot yéu va bi vi chua cta nguyén liéu lan
at. Mau A3 v6i 48g duong bo sung co vi ngot hoi gat nhung vi chua lai yéu do su tén
that 16n acid hitu co nén khién cho san pham bi xét 1a mau it dugc wa thich. Trong
khi d6 miu A2 & luong duong bd sung 13 40g lai c¢6 vi ngot chua hai hoa nhat nén
dugc ua thich nht.

V& mau sic: Mau sic giira cac mau khong c6 sy khac biét mic du trong qua
trinh tham thiu ham luong dudng saccharose va dudng khir ting c6 khac biét giira
cac mau. Chinh 13 vi nguyén liéu bd sung ham lugng dudng chénh léch khong qua
16n va khi qua cong doan c6 dac va séiy O cung diéu kién nhiét d6 va n6ng d6 chat
kho nén gan nhu giéng nhau.

V& cu triic: Mau A l- 32g céac tinh thé duong tan hoan toan, dich duong loang,
nguyén khé san chic. Miu A2 tinh thé duong tan hét, dich duong kha dic bao quanh
nguyén liéu. Nguyén liéu cling sin lai hon. MAu A3 cac tinh thé dudng chua tan bam
1 16p trén nguyén liéu, nguyén liéu mém.

Dua trén nhitng danh gia cam quan vé mau sic, mui vi va ciu trac luong duong
bo sung vao keo dugc lya chon 1a 40g cho 100g Scoby.

2.2.2  Khio sdt nguyén liéu phu vé cam, dira tiroi va girng bé sung vao keo tir mang

SCOBY
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Mang cellulose tu nhién tur tra Kombucha c6 mui chua nhe cia dam do su c6
mit cla acid acetic duoc tao ra boi su 1én men cta vi khuan acetic. Véi nhiing san
pham thyc pham thi mui vi chinh 13 yéu t6 quyét dinh t6i su yéu thich ctia khach hang
vO1 san phém. Pé lya chon nguyén li€u tao thém huong vi cho san phém keo uu tién
chon nhiing san phém tu nhién vura ¢6 huong vi dugce yéu thich lai vira tdt cho strc
khoé. O nghién ctru nay nguyén liéu phu duogc lira chon 13 nhitng nguyén liéu ban dia
ctia Viét Nam 1a vo cam, dira tuoi va ging tuoi. Tuy nhién dé két hop 3 loai gia vi
nay dé tao ra mot cong thirc hai hoa giup nang cao vi giac cia nguoi tiéu dung thi can
khao sét ty 1& bo sung trong keo.

Bdng 3.4. Anh hwéng cua ty 16 nguyén liéu phu dén két qua danh gid cam

quan.
Mau BO Bl B2 B3
Ty I¢ vo cam: dua: 10g9:10g:2g | 15¢:15¢:2g | 20g:20g:29
gung cho 100g Scoby
Ké Vémuivi| 1.46°+£0,26 | 2.16°+ 0,43 | 3.85%+ 0,27 | 3.52°+0,32
ét qua _
| Vémau | 2.37%+0,12 | 2.58*+ 0,23 | 2.87%+£0,41 | 2.72°+ 0,46
danh gia .
sac
camquan |
Vé cau tric| 2.23*+0,14 | 2.26°+0,15 | 2.22°+0,19 | 2.03*+0,28

*Gi4 tri 1 gi4 tri trung binh cua phép do ba lan. Gia trj trung binh trong mét cot c6 chit cai
mil khac nhau thi khac biét dang ké (p<0,05)

O day dé mui vi ciia dtra va vo cam khong bi 14n 4t 1an nhau nén sir dung cling
1 ty 18, tuy nhién d6i v6i gimg 1a 1 loai gia vi co tinh chat cay nong va mui hing nong
nén chi stra dung & mot lugng nho du dé ting huong vi nén ma khong anh huéng dén
vi ctia san pham 14 keo déo. So sanh giita ba mau B1, B2 va B3 va mau d6i chimg B0
cho thay:

VE mui vi: day la chi tiéu c6 sy thay ddi 16 rét nhat, So sanh ca 3 mau véi mau
d6i chung BO thiy anh huong rat 16n cua gia vi ging, vo cam, dia vé mui vi. Khi
duoc bd sung thém girng, vo cam, dira thi cam quan ctia mui vi dugce danh gia cao
hon han. Mau B1 keo c6 mui thom ctia vo cam va dira, cling da at duoc mui dam tir
mang Scoby. Tuy nhién mui gimg con manh 14n 4t mui ctia vo cam va dira. Dén mau
B2 mui cua vo cam, dira va gimg da hai hoa v6i nhau, con mau B3 thi mui ging da

bi an 4t khong con cam nhan dugc.
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V& mau sic: Mau sic giita cac mau gan khong c6 sy khac biét vi cac cong doan
ché bién khong tac dong nhiéu dén sy thay doi ctia nguyén liéu.

V& cau tric: ciu tric gitta cac mau khong c6 su khac biét qua 1on.

Dua trén cac danh gia trén ta co thé dua ra cong thic keo tir mang Scoby nhu
sau: Mang cellulose Scoby 100g, duong 40g, mat ong 20ml, vo cam, dira tuoi va
ging:159:159: 29g.

2.2.3 Khdo sdt thoi gian va nhiét dp sdy

Tién hanh sdy cic mau & thoi gian va nhiét d6 khac nhau ta dugc két qua sau:

- MAu 1: Thyc hién sdy & cting nhiét d6 120°C va thoi gian sdy la 10 phat. Ta thiy
khi sdy ¢ nhiét do cao tuy thoi gian sy ngan hon nhung san pham bi d6i mau nhiéu
do phan tmg caramen hoa ctia dudng trong san pham keo.

- Mau 2: Diéu chinh thoi gian sdy ngin hon 13 7 phit va nhiét d6 120 °C. Ta thay
khi sdy & ciing nhiét d6 nhung thoi gian sy ngén hon thi san pham con wét chua rao
hoan toan, dinh nhiéu, do dai thap nhat trong 4 mau.

- Mau 3: Cung luc ha nhiét d6 xudng 90 °C va thoi gian sdy 1a 20 phat 1am cho
san pham qua kho cimg, do dai cao.

- Mau 4: Tién hanh siy ¢ 90°C trong 15 phut thi ta nhan duoc san pham c6 trang
thai kho rao vira phai, d6 déo dai thich hop va day 1a thong s toi wu dugc lya chon
cho quy trinh ché bién.

Dua trén nhitng miu khdo sat trén c6 thé thdy duoc tién hanh siy ¢ 90°C trong

15 phdt keo SCOBY sé cho dugc trang thai mau sdc va két cAu tbt nhat.

i s o A .' %V .\\ - =
s ! e

Hinh 3.4. MAu san phdm keo SCOBY
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3.3 Quy trinh sén xuit keo SCOBY tir mang sinh hoc ciia nAm tra Kombucha
3.3.1 Giai doagn 1: Lén men tra tao mang sinh hoc SCOBY

Qua trinh 1én men tra Kombucha duoc chuan bj theo so d6 dudi day:

Tra den

r

Nudc i ,
gia nhiét 100 °C — U (20 phat)

Y

Budn Lam ngudi

g (30-35°C)
Men gidng N Lén men
Kombucha (30-35°C, 14 ngay)

Men gidng
Kombucha

Hinh 3.5. So d6 quy trinh 1én men tra Kombucha thu SCOBY

Thuyét minh quy trinh giai doan 1:

Cong doan Céch tién hanh Ghi cha
Chuan bi| Tra den, nuéc sach va giéng tra Kombucha.
nguyén liéu Str dung 5g tra cho 1000 ml nuéc: nudc sach dugc
dun s6i dén 100°C d6 vao binh 1, cho tra vao
U U kin tra trong vong 20 phdt trong vong 20 phit.
Trich ly Loc dich tra,
Bo b4,

Pé nguoi dich tra ¢én 30-35°C
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B6 sung dudng

B6 sung thém duong véi ty 18 90g/l vao dung dich
nudc tra,

Khuay hoa tan hét luong duong.

B sung dung
dich gidéng khai

dong Kombucha

B6 sung dung dich gidng khai dong Kombucha

(10% so Vi dich tra duong) vao hdn hop.

Lén men

Tién hanh Ién men & nhiét d6 phong.

Dé thu duoc khéi lwong cellulose tét nhat nén sir
dung dung cu Ién men dang ndng vai bé mat 1én men
rong.

Can day trén dung cu Ién men mot I6p mang che
mong dé ngin bui ban va con tring xam nhap vao
dich 1én men dong thai gitp thoang khi cho qua trinh
Ién men hiéu khi cua vi khuan.

Trong qué trinh 18n men can kiém tra thuong
xuyén dé xt Iy ngay néu bi nhiém vi sinh vat la.

Vi tri dat binh 1én men can thoang gio, sach sg,
tranh anh ning mit troi truc tiép.

Nhiét ¢6 khu vuc 18n men can dam bao 6n dinh
khong co thay doi bat thuong, tét nhat 14 tir 25-30°C

Thoi gian 1én men trong vong 14 ngay.

Thu SSCOBY

Sau thoi gian 1én men 14 ngay thu dugc 2 san

pham Ia tra Kombucha va mang SCOBY.
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3.3.2 Giai doan 2: Str dung mang sinh hoc SCOBY dé sin xuit keo déo

giau chit xo

Qua trinh san xuét keo déo tir SCOBY duoc chuan bj theo so d6 dudi day

Duong,

mat ong

Rua

v

Ngam (6 gio)

v

Xay

v

Tham thau dwong (12 gio)

Sén lan 1 (5p)

'

Phoi tron

v

Sénlan 2 (3p)

Trai khuoén

Séy

v

Lam nguoi

!

Tao hinh, dong go1

Keo
SCOBY

Hinh 3.6. So do quy trinh cong nghé san xuit keo SCOBY

Thuyét minh quy trinh giai doan 2:

Cong doan

Cac budc thuc hién

Ghi chd

Nguyén li¢u

Mang cellulose SCOBY thu dugc tor qué
trinh [én men tra Kombucha sau 14 ngay, co
kich thudc day khoang 3-8mm.

Mang SCOBY phai dam bao céc chi tiéu vé
chat lugng an toan thuc pham, khdng xuat hién

cac dau hiéu hu hong, nAm méc.
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SCOBY duoc vét ra khoi dich tra, tién hanh
loai b6 mot vai mang mong xung quanh néu

khdng lién két chit ch& véi bé mat mang.

Rura

Thuc hién rira mang SCOBY dudi voi nudc
chay.

Ngudn nuéc phai duoc xir 1y theo ding quy
dinh an toan vé sinh thuc pham.

Qua trinh thuc hién phai mang ging tay va

dung cu str dung duoc V¢ sinh ki.

Ngam

Muc dich: giam d¢ chua trong mang
cellulose.

Cho mang cellulose vao khay dung nudc loc
réi tién hanh ngadm trong 6 gid & nhiét do
thuong.

Qua trinh ngam phai duoc che chan can than
nham tranh c4c tac nhan tir moi trudng xam
nhap vao bén trong.

Sau khi ngdm, mang SCOBY duoc vét ra va

dé rao dé chuan bi cho cong doan tiép theo.

Cit nho

Nhiam tao hinh cho san pham va gilp qua
trinh ché bién duoc dién ra nhanh hon.
Cit SCOBY thanh cac miéng nho theo yéu

CcAU

Tham thau

Thém duong va mat ong theo ty 1¢: 100g
SCOBY, 40g duong, 20ml mat ong
Tron déu.

Boc mang boc thuc pham va dé yén 12 gio.

Sén keo lan 1

Thuc hién sén SCOBY trén Itra nho trong 5
phut.

Can dao déu hdn hop khi sén dé khdng bi
chay khét

Phdi tron

Gung: cao Vo rira sach thai nhuyén hoic xay.
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V6 cam: chan 2 pht trong dung dich NaOH
100ppm va sau d6 ngam trong dung dich 1 gio
dé loai bo chat ding caa vo cam

Dira twoi: so ché got vo, bd mit, xay nhuyén.

Scoby sau khi sén lan 1 duoc tron thém ging
xay, vo cam thai nhuyén, dia thai nhuyén theo
ty 1€ cong thirc cho 100g Scoby: vo cam, dta
tuoi va gung: 159:15g: 2g.

Pé hdn hop 6n dinh 15-30 phut.

Sén keo lan 2

Thuc hién sén SCOBY trén lua nho trong 3
phut.

Can dao déu hdn hop khi sén dé khdng bi
chay khét.

Trai khubn Trai hon hop keo da sén vao khay
Dan mong véi do day 1cm dé chuan bi say
Say Dé 10 sdy ndng 90°C
Cho khay keo vao 10 siy & 90°C trong 15
phut.
Lam ngudi L4y san pham ra khoi 10 nuéng roi dé nguoi
han va dong goi
bong goi Str dung mang gao Vvién keo thanh ting

miéng khéi luong tir 1,5-29.
Cho tirng vién keo da bao mang vao ti keo

nho han kin miéng tui.

3.3.3 Khdo sdt mét sé chi tiéu chit lwong ciia san phim keo.

Céc chi tiéu cam quan ctia san phim duogc danh gia theo tiéu chudn TCVN 3215-

79 ta thu dugc két qua nhu bang dudi day:
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Bdng 3.5. Chi tiéu cam quan san pham keo SCOBY

Chi tiéu Panh gia
, Mau nau nhat trong suét dong déu, mau cua ging va dira vang

Mau sac dep khong bi déi mau

MUi vi Chua ngot hai hoa, c6 mui thom cua gung va dua.

CAu trc Déo dong déu, khdng bi chay nuéc

Bang 3.6. Cdc chi tiéu hod Iy ciia san phdm keo SCOBY

Tén chi tiéu Pon vi tinh PPT Két qua

Ham luong chat béo g/100g KT2-QT-CH-058 <0.1

Ham luong protein 9/100g KT2-QT-CH-057 0.20

Ham luong 9/100g KT2-QT-CH-054 36.8

cacbonhydrate

Nang luong Kcal/100g KT2-QT-CH-046 148

Do am % TCVN 6648: 47.995

2000
Ham lugng tro (%) % TCVN 8124-2009 2.9
Bdng 3.7. Cdc chi tiéu vi sinh ciia san pham keo SCOBY

Tén chi tiéu Pon vi tinh PPT Két qua

Tong s6 VSV hiéu khi |CFU/g TCVN 3.0x10t
4884-1:2015

Tong s6 bao t nam|CFU/g TCVN KPH<10

men, nAm mdc 8275-1:2010

Coliforms CFU/g TCVN 6848:2007 [KPH<10

E.coli CFU/g TCVN KPH<10
7924-2:2008
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KET LUAN VA KIEN NGHI

KET LUAN

1.

5.

Dua vao két qua nghién ctru co thé két luan ndng do sucrose & mirc 90 g/l
tao ra nang suat cellulose vi khuan cao nhét va ciing lam cho muc hao phi
nguyén liéu giam xudng gitip ha gia thanh san pham.

Trong thoi gian 1én men pH cta nuéc tra giam dan do su chuyén doi tir
glucose thanh axit gluconic nhung khong anh hudng tdi qua trinh tao mang
SCOBY

Dién tich bé mit ciia méi trudng nudi cdy cling anh huéng dang ké dén
viéc san xuat cellulose vi khuan. v6i cing mot thé tich dich nudi cdy dé
tang cuong sy san xuét cellulose vi khuén, dung cu nuoi céy dung 1én men
can c6 bé mat rong va nong.

Cong thuc keo tir mang cellulose Scoby cua qua trinh 1én men Kombucha
nhu sau: Mang cellulose Scoby 100g, duong 40g, mat ong 20ml, vo cam,
dua tuoi va gung: 15g, 15g, 2g.

Quy trinh lam keo tr mang Scoby nhu sau:

Mang cellulose thu dugc tir qué trinh 1én men tra Kombucha. Thuc hién rua

mang Scoby bang nudc sach sau d6 cho mang cellulose vao khay dung nudc rdi tién

hanh ngam trong 6 gio. Sau khi ngdm, mang Scoby dugc vét ra va dé rao va cho vao

cit nho. Thém dudng va mat ong theo cong thire tron déu. Boc mang boc thyc phim

va dé 12 gid. Sén l1an 1 trong 5 phut, bo sung cac nguyén lidu con lai tron déu, dé 15

phUt rdi sén 1an 2 tiép 3 phut. Pé ngudi va bao goi.

6.

Vi 100g keo déo tir mang sinh hoc Kombucha c6:

Nang luong 1a 148kcal, trong do: lipid <0.1g, protein - 0.2g, carbohydrate -

36.89.

Tong s vi sinh vat hiéu khi: 3.0x10t CFU/qg.

Tong s6 ndm men va nam moc bao tir - khong phat hién.

Coliforms - khong phat hién.

E. coli - khong phat hién.
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KIEN NGHI

1. Khao sat thoi gian bao quan san phdm dé hoan thién hon quy trinh ché bién
keo SCOBY.

2. Tién hanh phan tich thém céc chi tiéu vi sinh ctia san phadm keo SCOBY.

3. Téi wu hoa cac thong sd vé ndng d6 chat kho, pH, ham luong cac chat... anh

hudéng dén qua trinh san xuét.
4. Phat trién thém mat s6 nguyén liéu phu bo sung khac dé da dang hoa san pham

keo SCOBY.
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rlti 'Eﬂ*‘\(n QUAN [I\H EHI‘*«H[ I\GHEEN LL U THUQC L]"&H \’l'C CUA DE
‘ TAL O TRONG V i\ ‘\‘(;OAI NUO’C ' .

10.1. Ngnal nudc’ - :
Kombuclia ‘1a’ mot foai nuéce ubng 1én men tlr vi khuan va men ném. No o nguon gdc tir
Trung Quéc cb dai va da tr¢ thanh. mot phén cud van héa db udng tr ong ‘nhiéu. nén vih héa
khéc nhau trén toan thé gigi. Tr ong nhiing nim gan day nghién cuu vé Kombucha da thu ht
s\ quan tAm ciia cdng dong y hoc va khoa hoc thuc pham do tlem nang 10’1 JCh stre khoe ma
no mang lai..: : : :

SCOBY (oymblotlc CuIture Of Bacteua and Yeast) 13 mét lop mang sinh hec duqc hinh
thanh tr sy phat trién ctia vi khudn va men nim trong qua trinh ien men- Kombuchd N6 duoc
coi 1a mft phan quan trong clia qua trinh. len men’ va cung lé nguon cung cap vi khudn c6 lgi
i ¢ho nude udng. :

!'Hién nay da c6 mot s6 ngh1en cuu tren the g10'1 hen quan den SCOBY

 Phan tich hoa hqc cha thanh phan trong SCOBY, sy da dang vi khudri va men ném trong
SCOBY vi tac ddng ctia thanh. phan vi sinh vat trong SCOBY dbi Vo1 chat lugng va hwong
v1 ctia Kombucha: Nghién ctra 8 xem xét tic dong cla vi khuan va men nam trong SCOBY
46i véi qua trinh 1én men va chat qumg cla san pham cudi cing, bao gom ca htrorng vi va
tinh chﬁt dinh duong - o :

Ung dung ttong cong nghlep thuc pham Nghlen ot da kham phé c4c ting dl,mg ciia SCOBY
trong cong nghtep thye phim, bao gdm su tao ra céc san phém mél va cé1 thten qué trinh sén
' xuft Kombucha, * _ , ,

g Tinh chét sinh hcc vay hoc Mot sb nghlen cuu da khém phé céc tmh chat sinh hoc cia
' ' SCOBY vakhd ning img dung trong linh e y hoc bao. gom cé trong v1ec dlcu trj cac bénh
. ngoat vi va fao ra cc san phém y té méi. - | 7

' Silvia Alejandra V111arrea1 Soto, Sandra Beaufort Jalloul Boua_ula, Jean-Plen‘e
Souchard Patricia Taillandier. “Understanding Kombucha Tea Fermentation: A Review.”

‘ + Journal ofFood Science, 2018, 83 (3), pp.580- 588 ff10.1111/1750-3841. 140681f.

\ Goh, W.N., RosmaA , Kaur, B., Fazﬂah A, KarlmAA and Rajeev Bhat
“Fermentation of black tea broth (Kcmbucha) L Effects of sucrose concentration and

| fermentation tlme on the yield of microbial ceIlulose” Food Technology Division, School
: of Industrial’ Technology, Umversm Sains Malaysm, 11800- Penang, Malaysia

Zhen-Jun Zhao, Yu- cheng Su1 Hua-wei Wu Cai-bi Zhou Xian-chun Hu, Jtan Zhang,
“Flavour chemical dynamics during fermentation of lcombucha tea.” Emtratcs Journal of
Food and Agnculture 2018. 30(9): 732-741. -

C. J. Greenwalt, K. H. Stelnkraus, and R. A, Ledford. “Kombucha the Ferrnented Tea:
Microbiology, Composition, and Claimed Health Effects” Joumal of Food Protectlon Vol
63, No. 7, 2000, Pages 976-981. , : _ '
~ Sederavigifité, F ; ; Bekampieng, P.; Domsklene J. Effect of prctreatment procedure on
properties of Kombucha fexmented bacter1al ceI]ulose mcmbl ane. Polym. Test. 2019, 76,
105941. ' o

w.l Tto'ng 11tt6‘c ‘: . |







‘ Hlm [cll Hnl hmh ng‘.lmn cui Ve SO OBY Idl Vlet Ndm dang ba dau thu hut sy quan 1Bm
- chng dong nghién et khoa hoc va cac nha sin xual thuc pham r]’dc blet la-trong 1inh vyce

[lmc pham len men va sinh hoc tng dung.
H

 Dudi day 1a mot long quan vé ngh]en clru S‘COBY tat Vlet Nam

Phan tich 1hanh phan va tmh chét dlnh duong va smh hoc Mot so nghlen cuu da tép trung
vao dénh gid cac tmh chit dinh ducmg Va. smh hoc cla Kombucha dugc san xuat tr SCOBY
\’ iét Nam, bao gdm cé vi khudn ¢6 loi va céc: hqp chat smh th khac

Ung dung trong ¢dng nghiép thuc pham Céc nha nghlen citu v doanh nghiep & Vit Nam
"da bét dAu nghten ctu va phat trién cc ung dung clia SCOBY trong cbng nghiép thyc pham,
nhu san xuat Kornbucha chat Iucmg cao va cac- san pham ien men khéc :

Tmh chat ¥ hoc va st khoe Moi 56 nghlen ctru cung a5 khém phé t1em nang cua SCOBY
trong linh vire y hoc va site khde, tuy nhién, trong linh vuc nay, nghmn ol van con han ché
V4 can them su nghlen cltu sau rong h0'n ' . -

| Tuy nhlen cn v ¥ y rang du 6 sy quan tam té,ng ]en nghlen clru. vé SCOBY tai V:et Nam
~ | vén con nhleu han ché, dic bigt Ia ve mat quy md va tién. chuan héa. Vige thiac d4y nghién
cini va phét trién trong Iinh vyrc ndy cé the mang lai nlneu 101 1ch cho cé hnh v1,rc cong nghigp
thuc pham vaiyhoe & VigtNam. - ~ =~ - - o R ‘
$ ThS. Nguyén Nhu Ngoc - ThS Nguyen Quéc Duy (Khoa Ky thuat Thuc pham va Méi
tmb'ng, Trudmg Dai hoc Nguyen Tat Thanh) a3 lhl,rc h1én “Nghlen ctu Hoat tinh. chbng oxy
hoa va d#c tinh probiotics cva tra kombucha 1én men bﬁng tho dé vé ]a tra den ? (Tap chi
C ong Th:mv:g Cac ket qud nghzen cu‘u khoa hoc va ung d:,mg cang nghg, So 23 thang 10

o nam ?029)

: * . Nguyén Le Y Nhl va cdng sty (Trur‘.mg Bar hoc Cong ngh1¢p Thuc pham TP HCM) thyue
N I hién Nghlen clru qu4 trinh 1én men- phu (F2) tra kombucha oolong nhan” (Tap chi Khoa
i fzoc va Thiee plzam tap 21, 56 03, nam 202] ). L ‘
\Iguyen Vién Thanh cling cong s\ (V 1én Nghlen ciru vé Phat tnen Cong ngh¢ Sinh hoc,
I Tmcmg Dai hoe Cén Tho) d3 “Phén. lap va tuyén chon vi khudn Acetabacter sp. Lén men tao
mana cellulose tr mréc mia.” (Tap chi Khoa hoc Truo’ng Baz hpc Can Tho, Tgp 53, Nim
Dm.h ‘Thi Ngoc Mal va cong sy (7 rung tam nghzen czm nguon gen Tmong DPai hoc
'P}zemlnaa Ha Ngi, Vzet Nam) nghién: ciu."Phdn Igp va xde: d;nh dac tmh ctia cde Vi khudn
acetic trong trd Kombucha" (Tap chi Kiém nghiém va An todn- zhm: pham tap 5,50 3,2022)
Nguyén Thj Phwong va Nguyen Thiy. Hucmg (Truomg- Dgu h@c Bach Khoa Thanh phd Hd
' Chi Minh) thyre hién nghién céru “Phén lap va tuyén chgn hé cong smh gitta nfim men va vi
khudn trong lén men tra thily sam (Kombucha) nhim nang cao-ham lmprng aC]d glucuronic”.
(Tap chi Khoa hoc Trudng Pai hoc Cén Tho, Tap 54; 6 1B (2018) 13 19)
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‘SCOBY, mérra‘co héi cho sw da dang hoa trong nginh thirs phdm. . -

ra s‘é’t_nfphﬁmltliucfphfim.,

| san phim gidu chét xo tt cho hé tiéuhda, " -

- | Ngheénciu vé SCOBY (Symbiotic Culture Of Bacteriaand Yeast) va ting dung clia né-trong
thue phim mang lai nhiéu loi ich quan trong, dic bigt 14 trong linh vuc thyc pham va sic

Tao ra sin phém thyc phim' mai: SCOBY 14 thanh phan chinh trong . qua trinh san’ xudt
Kombucha, mét loai thirc ubng 1én men ngdy cang phi bién trén thé gi6i. Viée nghién ciiu vé
SCOBY cé thé dan dén vise phét trién va cai thién cac san pham thwe phdm méi ¢6 chia

SCOBY khéng chi lam cho niysc uéng ién men nhu K ombuclia, Vigc nghién ciru vé SCOBY
‘1 giap hiew rd hon \_‘ré qué trinh 18n menva cac wng dung tidm néng trong viéc ché bién va tao

- | Ngay nay, céc sin phdm tra -Kd;ﬁbucha- dang ,dén dirge wa chuéng trén thi trudng mrée giai
S khét, va trong qué trinh san xuft niy cling'sé tao ra rét nhidu sin phém phy 13 mang cellulose.

. | Nhém tin dung I6p ming sinh o khi san xudt 1 Kombucha con lai, 48 tdi nay nghién ciu
' img.dung.16p mang sinh hoc d& phat trién san phim kéo déo két hop v&i v trai cdy tao ra mot

Tom lai; vige nghién otru vé SCOBY'vé.ﬁ'ﬁgjduﬁg cita n6 trong thye phim 14 cyc ky cép thiét
. i dé khai théc tiém niing site khoe; tao ra s4n pham thyc phdm méi, ci thign bén viing va kinh
R :

12. MUC TIBU DE TAT

- Sir dyung lop mang sinh hoc dé' sanxuét k¢o déo :gie‘pu chét X0,

|~ Nghién cfru.mét s6 anh hugng clia dléu klén "]én_me‘n‘ v&i sy tao mang sinh hoc trong qua
| trinh [én'nién tra Kombucha, .~ .. . ; C o

{13 DOITUQNG, PHAM VI NGHIEN CUT

" 1 13.1. Péi tuong nghién ciru

# 13.2. Pham vi nghién ctm
 trinh [én men trd Kombucha, S SERN : 7
j-Nghién ctru quy trinh sit dung 16p mang sinh hoc d& san xult keo déo gidh chit xo.

Gibng men tra Kombucha dugc lén menva Ly trif tai phéng thi nghiém khoa Cong ngh¢ Hoéa |
~ { hoc-m6i tredmg, trudng Pai hoc Slr'_phgm_ Ky thuit, PHDN R

! - Nghién ctru mt sb anh huémg cﬁa_ciiéujkjép,lén men véi sy tao mang sirih hoc trong qué

9







14. CACH TIEP CAN, PHUONG PHAP NGHIEN CCU Lo
o f_l_\4.1. Céch tiép'cdn . ) R o :
f Trong nghién Cﬁ’}l niy qué trinh 1én men tra Kor-ﬁbucha voi 111'¢ng tra cé_djnh la 5g'ding

#1000 mL nude s61 dé pha ra va i trong vong 10 phit. Tidp theo, Toc.chidt dich tra 16i b4 sung

. duong vao dung dich nudc tra, hod tati hétlu‘gﬁgﬁﬂéﬁg, d€ ngudi dén 20-30°C va b sung

- -, dung dich gibng kiisi dbrig SCOBY vio hén hop. Tién hanh 1én men & nhiét 46 phong thi
- inghiém, Sau 14 ngdy tién hanh thu mang celluolose dé ihyre.hién thi nghiém. '

142, Phuong phép nghién ctru G .
- 1.Anh hutng ciia nong 49 dudng dén qud trinh 1én' mer tao mang SCOBY .-
- ; Khdo st qué trirh 1én inen trd ‘I{ombuchg' 61 lli':t‘)ffl;gft'r_é':éé;d_i.l_lh 14 5g ding 1000 mL nuée
301 d€ pha trd va i1 trong vong 20 phut. Tiep theo, bd sung hrong dudng & cac nure (80 g, 90
. {2 100 g) véo dung djch nude trd dang v, hoa tan hét luong dudmg, dé ngudi va bé sung dung
. g dich giong khoi dong. Tinh higu suét thu hdi méng cellulose: - . -~ -
o .?_Anhhuong clia dién-tich b& mjt va d¢ shit clla Mi trixdng’ Hud chy dén san xuét mang
~ lcellulose SCOBY. .~ . e o '
" Nude tra cé nbng d6.sucrose 90 g/l duge chudn bj trong cac thimg chira c6 cac kich thudc
+ khdc nhan. Can khdi luong SCOBY sirth ra (theo trong lwgng wét) sau ngay thit tm ciia qué
=y trinh 1én men véi dnh hudng ciia di¢n tich be mat va 45 siu cia méi trirdmg nuéi cay.
) R Anh hlft’)rqg cﬁa-pH‘ dén q1i£ trinh 1én men tao nii‘lﬁg :S,COBY'
¥ IDHpH ctia-mu dugc kidm tra-hing ngdy bing mdy do pH dién tir. D thyc hién phép do,
. | mt legng dd biét (5 ml) cia méu d4 dugo rit cén than ma khéng 1dm 4nh hudmg dén qué
' .. uinhlén men, vi nhitng x4o trdn 16n c6 thé gdy 1a sut gién dogn trong syt hinh thanh 16p mang.
4. Anh huéng ciia thoi gian 1én men @én qu4 trinh hinh thnh Iop mang cellylose.
4 Nurde tra ¢6 ndng d§ durdng 90 g/l duroe chuén bj trong béy cdc 1 lit. Theo dgi nh hudng cia
| qué trinh 1én men:dén ning suft teo' thanh cellulose trong 21-ngay."

| Quy trinh lam keo;

P ' o —
. (. scosy. )

-

S R s S
: , : T . Chire - f

[ Muam-m'r.;'c J ) ! . ‘-'r"rmk'mﬁn"_""';”‘ _[ e <sﬁy__\_..]

S LS T R T

LKy 0L Pheitn | -1 TR GEE T
T T B ESEIAAN | ERL o

...... B U
[Ng.’imd:rtmg bW senlanl |

T e
5. Khdo sat lugng dudng, phy gia trong cong thirc.

Scoby dwge xi 1y so bd v duoc ngam cing dudng, gLfrng; vo cam theo cic ty 1§ khac
nhau. Céc mu dwge tién hanh cie bude ché bién theo quy trinh so bd @€ danh gia cam quan
thanh pham cudi cing. : |

Dénh gia cam quan vé mi v, mau séc, cdu troc san phim bing phwong phap thi hiéu.
6. Danh gia mot sb chi tiéu chét luong cia san phdm keo Kbmbucha: niing lwgng, chi tiéy vi

sinh... . . _ ,J







‘1r mn DUNG NGHIEN COU VA KRt H()AUE mmm (L'U LT
. Néi dung nghién ety ‘

; \gh:en c1ru duoc xay dtmg o quy mo phong 1111 ng,hl@m :

Xay dung dé cuorng chi ‘uet R : ' L
Anh huong clla nong dg ducm 8 dén- qua ‘mnh len men tao mang SCOBY'_

E'l\hao sat-qua trinh 1én men tra IKombuclia vol luqng tra’cd dmh la 5g dung 1000 mL nudc
50i dé pha tra va 1 trong vong 20 phut. T1ep theo, bé. sung lu(;mg duong ¢ cac muc (80 g, 90
g, 100 g) V&0 dung dich nurée tra dang U, hoa tan hét hrong dum1g, dé nguol va bd sung dung
dich gnong khéi dong Tmh higy sudt thu hm mang cellulose cé.c -'ohi 56, nhu B}, pH

-3 Anh hu:ong cha dxon tich bé mat va do sau cua moL truO'ng nu_ojr c,ay den‘ s4n xut mang
cellulose SCOBY - T :

4 \’uofc ira cb nong d[j sucrose 90 g/l du'crc chuan b; trong cac thung chua co céc kich thude
: Lhac nhau. Can khéi lvgng SCOBY sinhra (theo trong lm;mg Ut) saungdy. thu tam cila qua
. mnh len men Vc’n anh huong cua dlon nch be mat va d¢ sdu cua mox tm'o*ng méi cdy.

f 4 Anh huémg clia thox glan ]en men den qua trmh hmh thanh Iop mang cellulose

| | Nurdre tra cb nong 46 duong 90 g/l duoc chuan bi trong bay coc 11t Theo dai 4nh hudng
) cua qué trich 1én men dén niing sudt tao thanh cellulose tr ong 21 ngay bang cach tinh hlou
suat thy. ho1 mang celullose, G ,

3 Khido sét lu(mg dwomg, phy gia trong cong thu'c

Ty le du'ong, phu gia duge tmh todn theo céc cong thuc khac nhau cac mau duoc tién hanh
| cdc bude ché bién theo quy trinh so bd de dénh glé cém quan thanh pham cu01 cing.
_ Dénh gi4 cdm quan v& mii vi, mau séc, chu triic sén pham bang phucmg phép thi hiu.

6. Khao sat khéo sat nhiét 46 va thoi glan say

g Tién co s¢ khao s4t cdng lirc chon céng thirc pht‘i hop nhat de lam san pham khao sét siy &
| thivi gmn va nhigt d6 khéc nhau dé c6 duge thai g1an va nhiét do say tot nhat D4nh gia cam
| quan vé mili vi, méau séc, cdu triic san pham bang phuong phap th; h1eu .

r Xic d;nh mjt so chi tiéu clia sdn pham | o

15,2, Ké hoach nghién ctru

Thoigian |~ .
2 thang/nam .o 0 So
STT Noi dung cong viée Sénrphamr (bat gau Ngum thuc hién ngay
' ..théng!nam cong
' | | kétthoey [
1 | Xay dung dé cuong chi tiét | Ban | 2/2024- i Th1 Dxeu 11
. . . nghién- - |-.3/20247 | Hitong .-
Jotu. thng| .. | Phan Th1 MP |55
quan | Van '
o ' _ - |PacThi Thuy 15,5 |







B Anh hu('mg cna nong do Miu i 37024 0 | Le "Jh] Dleu‘
dudng, thoi gian dén qu4 . nghiém, 142024 . tHuong _
trinh 1én men tao mang'Baﬂg 0| . |Phan Thi Myl
SCOBY MRl e VA 1
' . SRR T L - -+ - | Ddo Thi Thuy

3 Anh hudng ctia dién tich be Mau ~ thi, 4/2024—1 o _L'é ”Th'j Diéu | 5,5
mit v d0 sdu chia moj|nghiém, .'5/2024 """ [Huong
trLrO'ng nudi cdy dén ‘Sém.,Bang- 0.4, 4.t i- | Phan Thi M§ |55

xuatmang cellulose SCOBY ’I1¢u_ g:g Thi Thiy |25

4| Khio sit ligng dvong, phy | Miu _ihi | 62024 | L& Tai Difu 33
| 'gla trong cong thuc nghiémi, | 7/2024. ) Huong

o . . |Béng .80 .. - [Phan Thi My |55
Mg s s van
: = .| DPaoThiThay |5,5

5 | Xbc d;nh mét sb ch1 ueu cia [Miu  thi, 9/2024- - - ‘Lé" Thi Diéu|5,5

{sinphdm, -~ | jghigm, 1072024, |{Huong
L |Bang “s870 17" . |Phan Thi My|ss

C(lge T o Van
| Pae Thi Thuy | 5,5

6|Viétbaibho  |BEbio | 102094 |Lé Thi Diéeu]22
S {22005 | Hwong
DaoTlnThﬁy 11

6. SAN PHAM

161 ~ Sinphim khoahoe

- 'Bai bo dang trén tap- chi cé ten trong danh rnuc Scopus/SCIE L ' 0

1

- - Bai béo diing trén tap chllky yeu duqc tinh dlem trong danh muc HDCDGSNN X
. - Sén pham khéc:

 Tai lién hudng din thi 7 nghlem E] Tai 11@1.1 huorng dan thuc hank [
Bai thye hanh/bai thi nghigm = O ~ Gido trmh EI Tal hq:u tham khao a

116.2. 'San phim ddo tao:

Dao tao Cao hoe [J - | - Déo tao NCS EI
Huérng dn sinh vién béo \( de tan/do an tot nghlep L—J -
. Hudng din sinh v1en nghlen clry khoa hqc R n b ; "i o

16 3. Sinphim g dung

Chuong trinh mdy tinh
Website :
Thiét bj may méc

Dy chuyén cong nghé ]
Mb hinh ~ Quipham . - L
So @b, ban thiét ké Ban kién nghi . -
Qui trinh ¢ng nghé - % Biocéo phén tich

Chién fuge
: ,De an
* ‘Bén quy. hoach
SR heu

My
. Glong cay trong
£ Giong \rat mbi -

[0 " Tiéwchufn =~ ©
O Phuong phép -

(0 Taiigu dy bdo ,
[J . Lufnchingkinh t& -
5 .

-

l':}i.jfl 0 'EIE;DA"_D fj-_;f
ooooooo

116.4. Tén san phim, sb lwong va yéu cu Ichoa hoc abi vo*1 san pham -

CTT | Tén sdn phim’ ' S6 luqng " Yéu chu khoa hoc







- :

lAnh huongT i nonn do Mlu thi 1 "0“4

TL& Thi Dieu|s,s

' xuat mang cellulose SCOBY - llgu_:

dudng, thoi gian dén qué - ngh]cm 1472024 - | Huong .
trinh  1én men -tao mang [Bang " 88| - | Phan Thi My
SCOBY ‘ heu : .-'_.,Van 11
1 I " | Pao Thi Thiy
* 3.| Anh huéng cta dién fich bé | Mag ~ thi_ 4/2024- - "| L& ‘Thi Diéu|5,5
|mit va do sau ‘clia mo1 nghiérh, | 572024 - ‘Hirong© ,
| tru’cmg num cly dén | Béng sofao ffhaﬂ Thi My |55
Vin

Péo Thi Thuy | 2,5

4 "Khao Sat: luqng dudng, phy

T 62024

L& Thi Diéu |55

. g1a t10ng cong thirc. 1 nghiém, . 1'7/2024 | Huong °
B | C|Bang 6| . Phan Thi’ My 5,5
: -heu . -+ |'Van .
S S | ‘e b oo | PaoThiThdy [5,5
5 Xac dinh mot 50 ch1 ueu ¢lia Mau " thi | 9/2024- L& -Thi Diéu|55
- ;_san phém -nghlem "'1'0/2024 | Huong
| Bang "s8| Phan Tln My 55
Cfligw e Vén

'Pao Thi Thy 5,5

o [Vitibaibho

"I Baibho - 1072004

Lé Thi Diéu]22

1212025 'Huong
i o | Pio Thi Thiy |11
| 16, SKN PHAM -
161 “San pham khoa hoc _ _ S
" - Béu ‘béo ding tren tap chi cd ten trong danh muc Scopus/SCIE e 0
| - Ba1 béo ding:trén tap chiky yeu du'qc tlnh d:em trong danh myc HDCDGSNN X]
b { . San phim khéc: . -
i Tai ligu hué'ng dau thi nghiém o T3 lidu hu'éng dan thyre hanh O
. Bai thize hé’mh/bai thi nghiém - El Glao trinh IZ] Tai libu tham khao A

116.2. San phim do tao:
a Dao tao Cao hoe O

16 3 “Sén pham g dung

Chuong trinh méy tinh
Website

‘_ Thiét bj may méc .
'Day chuyén céng nghé
Méhinh -
So dd, ban thiét k&

Qui trinh ¢8ng nghé '

Tiéu chuén )
Phuctig phép |
" Tai lidu dy béo
* Lugn chimgkinh t&' -
Quiphgm -~
Bénkiénnghi -
Béo cdo phan tich

H_DDDDD-D__

_ Dao tao NCS 0
l ~ Huéng din sinh-vién bio vé dé 141/88 4n tét nghlcp 0
" Hudng din sinh vién ngh1en cli khoa hqc

. a

t:i :‘D' Doooo.

| Chién Tego
pé én

.Vat gn -
_‘Mgu '

‘ Gxong cay trong
' Glong vat num ‘

Bin quy hoach .

ooOooooo

164. Tén san phim, 6 luong va yeu cau khoa hoc ddi vm san pham

PTT "~ . Tén sanphﬁm

So]ugng

Yeu clu lchoa hoc







1 Bai bao l\noa hoc dang tién wp | 0. S -Tac gid thﬂh (hoac e g L ‘
‘'chifky yéu dude tinh diém wopg | 0 dau hoAc tac gia lién he) cua
dmb nc HBCDGSN - ST Ui bai bdo la thanh viéi tham
C © TSt gla thye hign dé tai;

7 | - Don vicbng téc clia téc gia
| chinth thude truong Pai hoc
< -7 (*Su pham Ky thudt - Bal hoc
.| Pa Ning "

| phim, taora thuc pham co gxé tri dinh ducrng, lam phong phu them cac san pham thie phamn.

o 18 PHUONG THUC CFUYEN GlAO KET QUA NGHIEN CUU VA B1A CHI ONG
| DUNG

- { Khoa Céng righé Hoa hoc Méi truong, Tluorng Da1 hoc Su pham Ky Thuét - Dai hoc Da
N Nang : : .

~ | San phém mé hinh hyc te Quy 01 7| DPuge hoi déng khea hoc’
- tlmh cong ng‘he TR . | théngqua

]7 HIEU QUA (glao duc va C’Iao tao kmh t-xa ho1)

Nang cad nang hue nghién cirichoa hoc cua nhom nghlen cuu cla glang vién, sinh vién v
cua co s¢ gido-duc dai hoc théng qua cac két- qua cbng. b trén cac tap chi khoa hoc.
- Gdp phén vao viéc ngh}en clm, fing dung cdc sdn'phém thién nhién vao cong nghé thyc

- Phuong thic chuyen gxao ket qua nghien ctw; -
Quy trinh c6ng nghé ban giao cho bd mén Céng nghé Sinh hoc KhOd Coéng nghé Hoa hoc
M6i truong, Tr uong Dai hoc Su pham Ky Thuét Dal hoc Da Nang

- Diachi ung dung :

Ket qué cla dé tai duge ing dung Vo hoc phan 1h1 nghxem Cong nghe vi smh thue pham,
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Ling Kinh phl 20.000. UOO
Bang chi: hai muoi tridu dong chin
PR o Ev K

T nguén Quy KHCN 20.000. 000

, . Tu cc nguon kxnh phx khac
St iy Kinh phi theo cae muyc ch1 (plm hop véi npz dung nghlen cuu) L

Thoi g:an _
thyre hign ‘
(tir théng/

) et
' nim, den

Khoan chi, ni ‘d_un'g_'c.hi

F 6ng klnh

phi -

(BVT VND)ﬂj

Nguon kinh phi [ Ghi

lunh phi tir |
Qvn)r KHCN

(BVT:
VND)

| khie

chil
_Céc

A
nguo

l
|
f - o théng/_nﬁ_m) |
5

| Chi tién cong lao dong tnrc tlep

;-ir"s-.is,s;aioooi

1s 660. 0002- |

{ Chi mua vat 11, nguyén vat he,u

Chi sita chira, mua sém ta1 san cb |
d;nh o

Cln hm thao khoa hoc cong téc
? phl

Ciu & dlch Vi thue ngoal phyc |
{ s‘u nghlen cu’u ”

: Cim dicu tra, khao sat thu thap &1

‘ ¢ Van phong pham thong t1n  lién
fpc.infn )

340000

340,000 |

Chi Figi dong pr gid

— = .

Qudn Iy chung nhiém vy KHCN

" 1.000.000

1,000,000 |

I Chi khdo lién quan_

TONG CONG

20.000.000

20.000.000|







T iuii IHL ¢ Hll ‘\ ’D[ TAH VA ]\(JUUN h\ﬂ\'H PHI

g Kinh phi: 20.000.000 - N
.Em.. g Lkur hai mwoi tridu dono chﬁn .

Trr wnon Quy KHCN: 20.000. 000
:rs kink phi theo cic muc chi (phi hop va: npz dun

- T che nguon kmh phl khac

g nghzen cuu)

I
|

Khodn chi, ngi dung chi |
S L * nim dén

. Thei glan
tlm'c hign’
(tir: thﬁng/

| @vr. 'vmé)z

Nguon kinh phl

Tﬁn‘g"-l_cin.h

hmh ‘phi tir

Quy KHCN
(BVT
VNB)

A
| ngudn

Cic

- khdc

Ghi
chi

I
|
!
o
P
I
i

! Chi tién cong lao dgmg tnrc uep

F
.

e :th_s,ing/_niim).

| -1is.666.m_io i

18,660,000 |

R C!u mua vit fu, nguyén vat heu :

= :';.:\-0‘ N

| Chi sra chira, mua sim teu san co T

{dinh .

_ .Chu hoi thao khoa hoc cong tac- o T
3 ‘r phl : '

e
ki
e
KN
.-
i
i S
W
v
B
4
[
&

i Ch: ra d;ch Vi thue 11goa1 phuc

w nﬂhlen cuu

Cﬁu dieu tra, khao st thu thap sb. | T

' beu

v Phong phém, thong tin hen'-r._ S

‘Eau. in 8n

" 340.000]

T340.000 ]

- .((_thmdongtudénh g1a S B

i an Iy chung nhiém VuKHCN ‘

T 1:000.000(

1.000.000 |

Cm khéc lién quan

" TONG CONG

["20.006:000°

20.000.000]
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B ‘Bén A Trwb‘ng Dgu hoc Su pﬂam Ky thuat

- - Don vj: Khoa CNHH-MT Trudng Pai hoc Sur pham Ky thuét, Dai hoc D4 Ning

CONG HOA XA HOI CHU NGHiA VIET NAM
' ch lap Tl,r do Hanh phuc 7

Ngay 01 thang 04 nam 2024
HCIP DONG TRIEN KHAI THUC HIEN |
N DE TAI KHOA HQC VA CONG NGHE CAP TRUGNG
R 86 AEJ/HB KHCNCS 2023 |

- Cén ol BQ luat dén s ngéy 24 théng 11 nﬁm 2015
- -Cin et Luft khoa hgc va cdng nghé ngay- 18 thing 6 néim 2013

= Cin cu Quyet dinh s6 1749/QD-TTg ngdy 08 thang. 11 nim 2017 cia Tha twong Ghinh

phi v& viéc thinh lap Trudng Dai hoc Su pham K thugt thuoc Dal hoc ba Néng;

~< Cinctt Thong tur s6 03/2023/TT- BTC ngéy 10 thang 01 ndm 2023 cua B¢ trwdng Bo Tai
- chinh v& vige quy. dinh- lap dy toén, quén ly str-dyng va quyet todn kinh phi ngan sach

nha nuwde thuc h1e;n nhlem vu khoa lgc va cong nghé,

- Cin ot Quyét dinh sb 216/QD-BHSPKT ngay 09 théng 3 ﬁam 2018 cla Higu trydng

Tr Lrbng Dal hoc Su pham Ky thuat vé& viéc ban hanh Quy dinh vé quan ly @8 tai |

hoe.va cong nghe; cap cc s (cap Trufmg) do Truo‘ng Bal th Su pham Ky thujt

lyy

- Cin vig Quyet dmh so 271/QD—DHSPKT ngay 29 thang 03 ndm 2024 cua Higu tn
Tr uorng Dai hoc Su pham K§ thuét vé vide phe duye;t kinh phi v glao nhiém vy
hién-d8 tai khoa hoe va cong nghé cip Tmémg, S :

Sau khi xem X6t myc tiéu, ndi dung nghlen ety vé san pham khoa hoc ctia g
- KH&CN: (sau day ng tat la “de taz ”) -

' “Nghxen cuu g dung mang s1nh hoc cua nam tlé kombucha dc sén xuat keo d

giauchitxo”
- Mai s6:T2023-06-13 '
' Paidién: PGS.TS: Phan Cao Thy - - Chuc T Hl@u truémg
-Dia chi; 48 Cso Théng, Quan Hai Chau TP.Da Ning . - -7
Dlen thoal 0236.3822571: -t Fax 0236, 3894884 L
S6 Tai khoan: 3716.1. 1055693 00000 tai Kho bac Nhé. nu:cc Pa Néng

2. Bén B: Ong (Ba): Lé Th; Diéu Htm’ng 1a Chu nh;@m de tai
- 86 CCCD 001185000385 ngay cép; 29/09/2022 noi: cap Cuc Canh sét Quan Iy ZH
chinh vé trit tu x& hoi ,

-S6 Ta1 khoan: 5610839355 ta1 ngan hang BIDV
- M 56 thué: 8458438488

- Dién thoai: 0909674255 Email: ltdhuong@ute udn \J

xhoa
Jnan

rong
thuc

tai

éo

[anh




Va cdc thanh vién tham gia thyce hién dé tai theo thuyet minh dwoc duyét gom (fzétt co):
2.1. Bén B: Ong (Ba)Phan Thj My Van 1& Thanh vién .
- 86 CCCD: 0483020003313 ngéy cap 08/03/2023 noi cap Cuc Canh sat Quan ly Hﬁnh

chinh ve trat ty xd hoi.
- 86 Ta1 khoan: 103872499784 | ta1~ngan he‘mg Viettlnbank

~ME 58 thud: ..vvvvieiinn i '
- Pon vi: Khoa CNI—IH—MT Tr Lrbng Da1 hoc Su pham K¥ thuﬁt Bgu hoc Pa Ning
- Dién thoai: 0779967051 Email: phanvan240222@gma11 com

2.2. Bén B: Ong (Ba) Pio Thj Thuy 1 Thw ky d& thi :
-86 CCCD 049186004218 ngay cép 28/6/2024 noi cép: Cuc Cénh sat Qua.n ly Hanh

chinh v& trét te xad hoi, - :

- §6.Tai khoan: 5611541413 tai ngan hang BIDV

- M 56 thué: 0401222761

- Pon vi: Khoa CNHH-MT, Trudng Dai hoc Su pham Ky thuét, Dal hoc Pa Nang
- Dién thogi: 0905. 676 519 Email: dtthuy@ute udn.vn

Cung thoa thuéin va thong nhét ky két Hop ddng thuc hién d& tai KH&CN cép anorng (sau
ddy goi tht 1a Hop dbng) véi che diéu khoan sau;

Didu 1. D3t hﬁng va nhén dit hang thyc hi¢n de tai KH&CN cdp Trwong kinh phl tw
Quy Khoa hoc va Cong nghe cia tru’fmg Pai hqc Sw pham K§ thudt (sau ddy goi tdt la
Quﬁ KH&CN). _ .

Bén A dit hang va Ben B nhén dit hang thu’c hie;n @8 tai KH&CN ¢ép trudmg (sau day goi
la dé tal) theo cé.c no1 dung trong Thuyet minh de tai dé duge phé duyét (sau ddy goi tht &
' Thuyet mmh)

Thuyet mmh Ia bo phan khong tach roi cua ng dong

V'Dleu 2. Thoi gxan thuc hu;n Hop dong '

Theri glan tht,rc h1¢n de tai la 12 théng, tir thang 03 nam 2024 den thang 02 nim 2025.
Pidu 3. Kinh phi a8 tai: -

| 3.1. Kinh phf thye hién: .

- Tong kinh phi a2 tai duqc cap tlr Quy KH&CN Ia 20.000.000 ddng (Bing chit Hai muoi
triéu ddn g).

- Kinh phj (2 tai thye hién theo phwong thirc khodn chi timg phan Che phén cong viée duge
giao khoan va khong du‘qc giao khoan quy dinh cu'thé tai Didu 7, Thong tu 27/2015/TTLT-
BKHCN-BTC ngiy 30 théng 12 nim 2015 clia Bo Khoa hoc va Cong ngh¢ - Bo Tai chinh
vé Quy dinh khoén chi nhupm vu khoa hoc va céng nghé st dung ngén séch nha nudée,

3.2. Tam tng vﬁ thanh quyet toan kinh phl




v np hd so thanh quyét todn kinh phi tit-cd cho ngudn ké ti ﬁgay.k_éﬁ thiic hhigm vy t
' quyét dinh phé duy$t nhiém vi-va hop ddng a4 ky két va trong pham vi nién d6 tai chiih.

1. Quyén va nghiuvyciinBén A~ .

.. .giao; -

gié tri hop dong khi ¢6 yéu cAu taim tmg cia benB. o
- Tam g dot 2: Bén A chp tam g 181 da 40% téng gi4 trj con Ini.cia hop ddng khi cd

- Tam {mg dot 1: Ngay sau khi ky két hop ddng, 'béinlA sétam Lrng ch_p Dbén B tdi da 50%

nghij ciia bén B va sau khi bén B phdi hoan thanh hd so_thanh todn t6i thiéu bing 50% mrc

~ kinh phi da tam g céc dot truéc 46 trén co st & tai drgc dhnh gié hoan thanh tién)
- thyc hign dot 1. Bén A thyc hién thanh toén chio bén B theo drig quy djnh hién hanh, d¢
théi thu hdi cho dén hét s6-tidn 44 tam ting. S6 tidn tam tmg-dgt 1 chira dirge thu hdi th

~ duge thu hdi trong 1&n thanh todn cubi chng, . e
- Thavh toén dot cudi: Sau khi ¢ tif dugc nghiém the chinh thir, bén B phai hoan thI

- Bén A thanh tosn hét gid trj con Igi ciia hop ddng tir ngudn do bén A quén Iy theo diing duy

- diohhignhanh.

y .__‘.ta___i didu 6 hop ddng nay. R Co
- Dién 4. Quyén va nghia vy ciia cichén

L Ty theo két qué thuchlénho‘pdéngmé.bén B chiu nhﬂ'ng xﬁ:Iy 'tfi‘ii-'cli'iﬁﬁ trong quy dinh

a) Cung cﬁp‘c_éc théng tin cn thiét q_hoiiéc _t‘rié_n"khai_,ffhl,;rbl hlénHop dong;-

 b) Bo trf cho Bén B 8 kinh phi if Truomg DHSPKT, BHDN quy dish i Bidu 3 Hop dding

néy theo tién 49 ké hopoh, trong g voi chc ndi dung nghién ciru dugc.phé duygt;

¢) Té chirc ph& duyt ké hoach d4u thiu, mua skm méy _ihéc;ﬁth_i'éf bi, nguyén vit ligu [va

- “dich vy cia 4 tai bing kinh phido Bén ‘A cép (néu c6) theo quy djnh; - ;

&) Trudo mBi dot cép kinh phi, trén 60 s béo ¢éo tinh hinh thyc hién 43 tai ciia Bén B, B
" A can cir vio san phim, khdi Tuong cong-viéc d& hoan thanh theo Thuyét minh dé cfp tip

kinh phi thye hi¢n Hop ddng. Bén A c6 quyén thay dbi t;iél__l.dﬁ cfp hofic ngimg cép ki

phf néu Bén B khéng hoan thinh céng vige ding tién 49, diing ngi dung cong viéc duy

&) Kiém tra dft xudt dé dénh gia tirk hink Bén B thre higndé tai theo Thuyét minh, True
DHSPKT, DHDN thyc higr kiém tra djnh ky dénh gid tinh hirih the hién a2 tai theo q
dinh hign hinh vé quan'ly d tai khoa hoc va cong ngh¢ odp Triong;
e) Kip thori xem xét, gidi quyét theo thdm quyén hoie trinh. cép cé thim quyén gidi quy]
kién nghi, & xudt cia Bén B v& didu chinh ndi dung chuyén més, kirth phi va céic ven
phat sinh kh4c trong qué trinh thuc hién d& tai; o Voot S

&) 6 chire inh gid, nghigin thu két qua thyc hién dd tai oda Bén B theo cdo yéu clu, c

tiéu trong Thuyét minh; o R e o
h) C4 tréch nhigm cing Bén B tién hanh thanh Iy Hop ddng theo quy dinh hién hanh;

dé
do

ng
sé&

nh
8o

ét
1é

hi




i) Phéi hop cing Bén B xtr Iy tai san dugc mua sém béng ngan sach Trudng DHSPKT

|- DHDN hogc duge tao ra tix két quéa nghién ciru cla d& tai st-dung ngén sach Trucmg

DHSPKT, DHDN (néu c6) theo quy dinh cia phép lut;

k) Tlép nhén két qua thyre hign dé tai, ban giao két.qué thyre hién de tai cho td chire: dc xuat

dit hang hoac 8 chirc trién khai ing dung sau khi dugce nghtém thu;

| 1) Cé6 tréch nhiém hudng din viée tra thi leo cho tdc gid néu-cé lgi nhudn thu duqc tu viée
tmg dyng két qua ciia &8 tél va théng béo cho téc glé v1¢c ban giao két qua thyc h1¢n a8 tai
(néy c6);

‘m) Uy quyén cho Bén B tlén hé.nh dﬁng ky béo hé quyén S(’r hﬁu trf tug déi véi két qué thye
hién d& tai (néu c6) theo quy dink hién hanh; '

{ n) Thuc hn;-,n céc quyén va nghla vu khac theo quy dmh clia Luﬁt KH&CN va cac viin ban
lién quan. .

2 Quyén va nghia vy cita Bén B’ :

X)) T4 chire trién khai dﬁy &t céendi-dung nghién ciru cia 48 ta dép g céc yeu cau chat
lugig, tién @4 va chi tleu theo Thuyét minh; S

b) Cam két thyc hién va. bén g1ao san pham cubi cung dap g day dli céc tiéu chi da duqc

‘phé duyét

o) Bugc quyén ty chu, tw quyét dinh viée sir dyung phﬁn kinh phi 48 thye hién de tai theo du

| toan kinh phi d& tai, duge quydn ky két hop ddng thug khoan chuyén mbn véi céc thanh
- vién tham gia thye hién; va cac hop ddng khic gbm: mua vit tu nguyén, nhién, vat. liéu,

sira chira, mua sém tai sin co dinh, dich vy thué oal phuc va nghlen clru, vin phfmg

. phim, thong tin lién lt;lc in in c6 glﬁ trj dudi 20 ot
d) Yéu cAu Bén A cung cfp thdng tin cin thiét dé trién khal thye h1¢n Hop dong;

@) Kién nghi, ¢& xufit didu chinh céic ndi dung chuyen mén, kmh ph1 va thcu han thuc hle;n

. Hop ddng khi cén thiét;

e) Yéu cAu Bén A cap dt kinh phx theo dung tién 46 quy dmh trong qu dong kh1 hoan

thanh ddy di ndi dung cong viéc theo tién 40 cam két. Pam bio huy dong da ngudn kinh

phi khac theo cam ket St dung klnh phi dung muyc dich, ding ché do h1¢n hanh va cé higu

1 qud;

g) Pbi voi cac hop d?)ng khéc duge quy dinh tai diém c, khoan 2, Dxeu 4 hqp dong nay co
- gid trj tir 20 trigu trd 1€n: Chu nhi€m a8 tai xay dung ké hoach mua sém de gm Ben A phé
duyét va thyc hién mua sim theo quy dinh cba phdp lugt;

| h) Chép hanh céc quy dinh phép luat trong qué trinh thyc hién ng dong Tao dleu klen
thugn loi va cung cép day du thong tin cho céc co quan quan ly trong vige gidm sét, klem
ra, thanh tra abi véi a8 tai theo quy dinh cta phép luat; :

1) Thyc hién viée ty danh gié, nghu;m thu cép co s& theo quy dmh hién hanh khx ket thuc
d8 tai, Sau khi dénh gi, nghiém thu chp co s hoan chinh lgi hd so theo két luan caa Hoi




- s&m bing ngn sich Trudng.

dbng dénh gid cip co 6, Bén B o6 tréch nhién

hanh vigc dénh gid, nghigm thu theo quy dinh; -~

1) C6 tréch nhiém quén Iy: i sin dugo mua sim bing ngfin séch clia Trudng DHSPKT,

chuyén cho Bén A ‘c4c hd so dé Bén A {ién

DHDN hofic dugo tao ra tir két qua nghién ol clia d&.tai sir dyng ngan sich Trudng

- DHSPKT, PHDN (néu c6). C

o ‘ ng PHSPKT, DHDN hofc dic tao ra ti kéf qua nghién otru b
@ tai cho ‘,CC;Y_Q'U&I‘I chi quan a8 tai dé q_uénfly?véﬂs;’r‘dun'g_.‘;:‘ S S

1) €6 trich nhiém ciing Bén A tién hinh thaih 1 Hop déng theo quy dinh:

© . m) Thyo hign viéo ding ky bao h6 quyén 36 httu'trf tug thieo 4y quyn cia Bén A déi Y6
o két..qué_‘.ngh_ién qfru-(néqu).;- e B S :
1) Chi rthigm d& tai giao ndp kér qua thye hién 8 tai cho by phén It gifr théng tin ctajco

quan chii-quén ¢ tdi. Co quain‘ehd quan 4 tai x4c nhén viéc giao nop két qué thyc hién
tai cho chii nhigm dé tai, e el

o) Céosin phém khoa hoo cdng bS dugotinh khi o6 131 gh nhdn Trudng DESPKT, DHEIN,

‘cy thé nhy sau;

+ Pbi v6i.bai Bég.. khoa hoc viét bﬁiﬁlg; ti.én:g'A_iih-E "‘,‘-"f.’h_'i'sresearch i funded by The
.University of Danang — _Univ-e_xfsity of Techﬁgi'logy.fand'Edﬁqéﬁbn under project number

T2023-06-13";

+ Db vi bai bda khoa hoc vit bing fiéng Viet: “Nehién ciru ndy duge ti fro

81 Trudng Dai hoc.Sur pham K3 thugt; Dai lige Da Niing trong d& tai o6 mé s T202

*-phém d6 nhy sau: Phin obng trinh duoc tinh cho sén phidm d& tai ndy dwroc chia theo 13

“déng gbp ciia mi ngudn Kinh phi-thyc hién. Trong truomg hop khéng xéc dinh duge oy thé
ty 1¢ déng gop ciia mdi ngudn kinh phi thi phan cong trinh dugc tinh cho san phim d? ¢
- nay s&bing mdt (01) chia cho s& ngudn kinh phi treng nwéc. Tdng s phdn cac cdng trinh

dugre tinh phai dép ting yéu clu vasé lugng theo thuyét minh 4% tai d phé duyét.
Thoi gian thye hign sin phim cia d& tai phai trong khoang thoi gian thue hién

p) Chii nhiém d2 tai ctng véi céc c4 nhan tryc t;_i_ép‘s‘égg“t@():ra'két qué nghién ctru khoa h¢
va phit tridn cong nghé duge dimg tén the gia trong 4¢ t3i-va hudng quyén the gia bao gd
¢4 cdo lgi ich thu dugc (néu c6) tir viée khai thac thwong mei che két qua thire hién d3 4
theo quy dinh phap Iugt va chc théa thugn khée (néucé), =~ _,
q) Cé trach nhiém tryc tiép hoic tham gia trién khai g dyng két qué-nghién ctru khoa he
v phét trién cong nghé theo yéu clu cia Bén A hogic t6 chifc, ¢4 nhén duge Bén A gia

- quydn sé hiru, sir dung két qua thyc hién d3 ai;

hui nhigm 8 tai o6 tréch nhiém ban giao tai san duge mua

Déi véi san pﬁérti'khd'g' hoc ¢6 104 ghi nh&nTruémg ]:jHSPKT, DHDN vi céc ngupn
. kinh phi trong niréc khéc, Trudmg DHSPKT, PHDN s& tinh mirc 46 hoan thanh cia sin

a

dé

3-

e

e
m
ai

DC
10




r) Thyc hién béo mat céc két qua thye hi¢n 42 tai theo quy dinh vé bdo vé bi mét ctia nha

nudc; ' o ' o : :

s) Thyec hién céc quyén va nghia vy khéc theo quy dinh Luat KH&CN va céc vin bin lién
quarn. ' ' ) :

Didu 5. Chiim dit Hop ddng .

Hop ddng niy chdm dirt frong céc trudmg hop sau:

. DA thi 08 két thic v dugc nghiém thu,

2. Bén B bj chém dtt hop ddng thye hién d3-tai khi c6 ¢ nghi.thanh 1y Hop ddng cia Hoi

| ddng thanh 1y 12 tai céip Truong, L . -

Didu 6. Xt Iy tai chiul'i_‘kh'i"chém dut Hop ddng

1. D6 v6i dd tai a8 két thiic va duge nghi¢m thu:

2) D2 tai da két thic va dénh gié nghiém thu tir mirc “Dat”’L trd 1én thi Bén A thanh todn

dhy dis kinh phi cho Bén B theo quy dinh tai Hop ddng nay.

b) D2 tai d& két thic, nhung nghiém thy mirc “khong dat” thi Bén A xem xét, quyét todn

kinh phi cho Bén B trén co s§ ket ludn cia Hi ddng danh gia v& nguyén nhn, trich nhiém

va nhimg ndi dung cong vic ma Bén B da thyc hién c6 sén phém thye té dwgc danh gié.

Bén B c6 tréch nhiém hodn tré toan b s6 kinh phi ngin séch nha nwée da cp nhung chua

sir dung. D5i v6i khoan kinh phi dd sit dung dugc ép dung xif ly dbi v6i trudmg hop dé tai

khong hodn thanh dirge quy dinh tai Diéu 16 Thong tu lién tich 56 27/2015/TTLT-BKHCN-

BTC ngay 30/12/2015 cia B§ Khoa hoc va Céng nghé - B6 Téi chinh quy dinh khodn chi

thye hign nhi¢m vy khoa hoc va cong ngh sir dyng ngn séch Nha nudec,

1 2.Déi v6i dé tai chbm dit khi c6 can ctr khing ¢inh khong con nhu chu thye hign:

a) Trudmg hop P& tai chédm dirt khi c6 cin cir khéng dinh khong con nhu cau thye hién thi

hai bén cling nhau xéc dinh khéi luqgng cong viéc Bén B @4 thye hign &2 1am cén c thanh

* toén 36 kinh phi Bén B da sit dung nhim thyc hi¢n @& t2i va thu hoi s6 kinh phi con lai dé

cipchoBénB. R

b) Trudng hop hai bén thoa thudn ky Hop ddng méi ¢ thay thé va két qua nghién ciru clia’
Hop ddng cii 14 mot bd phén chu thanh két qué nghién ciru cua Hop ddng méi thi s6 kinh
phi d& cAp cho Hop dbng cii duge tinh vao kinh phi chp cho Hop dbng mai va duoe tiép tyc
thyre hién véi Hop dong méi. S

3. D&i v&i Dé tai bj dinh chi theo quyét dinh ciia co quan cd thém quyn hoge Hop d0ng bj
chim dirt do Bén B khong np ho so @ danh gi4, nghiém thu DE tai theo quy dinh phap
ludt thi Bén A s& tién hanh thi tyc thanh Iy & tai theo quy dinh.

4. D&i v&; DA tai khong hodn thank do 161 ciia Bén A din den vige chém dixt Hop ddng thi
Bén B khong phai bdi hoan s6 kinh phi & sir dyng @4 thyre hién D& tai, nhung van phai thyc
hién viéc quyét todn kinh phi theo quy dinh cua phap ludt.




trong Hop ddng phai chiu trich nhi¢m theo quy dinh phép luat.

N - ttanh chép ra dé gidi quyét theo quy dinh ¢iza phép ludt.

- Diéu 7. Xi If £3i s khi chifm diré Hop dbng _ e -
'1-Khi'chém ditt Hop ddng, viée xr Iy tai s dwoo mud shm hofc duoc hinh thanh bng
_ngén shch Trudmg DHSPKT, DHDN cfp cho d& tai duoc thyc hién theo quy dinh phép lu
2. Cac'sdn'phém vit chit cia DE tai sif dung nigén séch Trudng DHSPKT, DHDN: nguin

- thu khi cdc sin phdm nay dwgc fidu t u trén thj trudng sau khi trlr cdc khodn chi phi cin

thiét, hop 1§, dugc phén chia thed quy djnti phep loge. .. - -

- Diéu 8. Pidu khoan chung I |

1. .Tfo'ng qwi trinh thﬁ‘C hlén qu déng, néum f)t trong hai bén ¢ 6 yé‘u c ﬁu ot d(z)i, b sullg
n0i dung hodc c6 cin ctr dé chém dit thye hién'Hop dng thi phéi théng béo cho bén kialit
nhidt 12 15 ngdy lam viéo trude khi tién hanh stra ddi, bd sung hofic chim dirt thye hién Hop
. dong, Xacdinh tréch nhiém cita méi bén va hinh thire xit 1, C4o sira i, bd sung (ndu 5
- phai1gp thinh viin bin 6 dly di chit ky ctia cée bén va dt coi [a bb phin ctia Hop ddig
v la cn ot 48 nghiém thu két qua cta d¥thi. - :

:—P

2. Khi mt tfrong hai bén gip phai trwimg hop bét kha khéng din dén v;eq Khong thé hofic

- --chim thyc hién nghia vy 44 théa thugn tfong Hop dbng thi ¢6 trach nhiém‘ théng béo cho
. - Bén kia trong 10 ngdy lam viéc k& tir ngdy xdy ra sy kién bat kh khéng. Hai bén c6 trach

© - 'nhiém phSihop x4c dinh nguyén'nhén vabéo céo.co quan quan 1y nha nuéi c6 tham quyén

- dé giéi»quyét‘_theo quy dinh cia phép lugt, o SR :
3. Hai bén cam két thyc hign duing céc.quy dinh ctia Hop.ddng va ¢6 trach nhiém hop tdc

- gidi quyét.e4c vudng mic phét.sinh trbngr.VQué" trink thye hién. Bén vi phiam céc cam kgt

4 Moitranh chép phéit sinh trong qué trih thye hign Hop ddng do céo bén thwong hrgg
- hoa giai dé gidi quyét. Trudng hop khéng hoa giai dwoe thi m{t trong hai bén c6 quyén dya

 Dibu 9. Higu Iyc cita Hop ding

. Hop déng ny c6 hi¢u lye tr ngdy ky. Hop ddng ndy dwoc lap think 06 ban (01 bén goc

-

S mNap— T U
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Investigation into the Use of Kombucha Tea Fungus
~ Bio-cellulose for Gummy Candy Production

I Le Thi Dien Huong
Faculty of Chemical Engineering and-
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" DaNang, Viet Nam
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' -,'Abgtr;&c:r—”—'l‘his research investigates the pot_éiiliai-appllcation of

- bio-membranes derived from Kombucha. tea fungus in the
production of gumny candies. The study focuses on optimizing
the fermentationi process to maximize bacterial ‘cellulose film
formation. The fermentation process was conducted uslug

* sucrose concentrations: of 80, 90, and 100 g.L for a duration of

* 14 days. The optimal sucrose concentration for maximim

bacterial cetluloge production was 90 g.L, which resulted in a
- yleld of 3847 gL? and an efficiency of 42.74%. During

-+ fermentation, the pH of the tea consistently decrensed across all

sucrose concentrations (80, 90, and 100 g.L), showlng a gradual

. decline over time. The yield of bacterial cellulose in a cultore
: medium of equal volume was found to be directly proportional -

to the surface area of the mediem. The following recipe for

candy made ‘from SCOBY' cellilose film, derived from
*- Kombucha ~fermentation, has been formuviated: SCOBY

-¢eellulose film: 100g, sugar: 40g, honey: 20ml, orange pesl: 15g,
fresh - pincapple: 15g, ginger: 2g.  Nutritfonal  and
microbiotogical profile of 100g gummy candy from SCOBY of

.. Kombucha tea: Energy: 148 keal; Lipld: <0.1 g; Protein: 0.2 g;

 Carbohydrate: 36.8 g; Moisture content: 47.95%; Ash content;

2.9%:; 'Tﬁtnl. number of aeroble mlerourgnnlg,ms:,‘lﬂ x 10

CFU/g; Total Numbsér of Yeast and Mold Spores: not detected;

Coliforms and E, coli: not detected. o '
" Keywords— kombucha tea, SCOBY, SCOBY candy, lacteria

cellulose, blv-cellulose ) T -

S 1. INTRODUCTION - - - o
Kombucha tea, a functional beverage, can be ¢ither non-
alcoholic or low-alcohol and is produced by fermenting green

or black tea with sugar [1]. This fermented drink is rich in

beneficial bioactive compounds and naturally carbonated due -
- . lo the fermentation process involving a mixed culture of -
. ‘bacteria‘and yeast [3]. The beverage is fermented through &

" symbiotic culture of bacteria and yéast (SCOBY), with

matrix {3], -

*bacteria (usually Acetobacter) and yeast thrivirig in a cellilose - : !
L : e e et T 2 the liquid fraction is typically retained. for processing, while

L e Lo v the by-protuct, the biofilm, is usually partially kept for starter

The composition of kombucha's yeast and bacteria can P v parca’y <o

vary significantly based on culturing conditions and initial -

~ growth. Common yeast species reported inclide

Saccharomyces.. Schizosaccharomyces, Breitanomyces; and
Zygosaccharomyces. The predominant bacteria in kombuchd. -..- -

are acetic acid bacteria, such as Acetobacter, Gluconobacter,
and Komagataeibacter, which convert glucose or ethanol jnto.

acetic acid [4,5). The growth dynamics - of. these

microorganisms during kombucha fermentation are fot fully
documented. Cellulose produced by Acetobacter xylinum
. during fermentation, forms a thin membrane, layer on the tea-
surface, binding bacterial and yeast cell masses together [6,1].
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The compou;n-ds -j;fodﬁ"c'éd’_during' the fermentation of

' vatious tea types -greaily -affect the composition and total
-phénclic content of kombucha tea. Catechin and epicatechin,
" the primary polyphenolic:components, ere recognized for their
‘antioxidant properties  [7]. 'During - the initial stage of

fermentation (0-3 days), yeast converts sugars from grains into

“ethanol and CO:."Subsequently, acetit acid bacteria transform

glucose and ethanol into different organic acids, including
gluconic, acetic, cifric, . succinic, and malic acids [8].

- Traditional Kombucha fermentation invoives using black or

green tea sweetened with Sugar, along with a culture of
bacteria and yeast, often including a.small picee of cellulose
membrane from previous kombucha batchés. The kombucha
fermentation process can be initiated using'a starter culture or
pre-fermented “kombucha tea, or:by fermenting tea with a

. cellulose membtane [9}. 1 this study, we used pre-fermented

kombucha tea as.a starter cilture to irivestigate the formation
of ceilulose membrane during fermentation. -

The kombucha-industry hes experienced rapid growth in
recent years,. accompanied - by -intensified research efforts
[2,7,9].- The rising trend ‘tewards minimally processed,
additive-free foods that ;are high in nutritional value and
beneficial for health -hes paralleled inciéasing consumer
awareness. In this confext, tfaditional kombucha fea has
garnered significant ‘attention from both - researchers and

- consumers due-to its probiotic propertics {10].

Factors iﬁﬂu‘encing the} ql}anicteristics and quality of
kombucha include tea types, sugar content, fermentation time,

_initial culture amount, and temperature [12,15]. Despite the
“increasing popularity of kombucha tea, comprehensive

‘information on the impact of these variables and different tea

- types on its pl‘op_é,rt_iés'and composition is still lacking,

‘However, _in-'th'e‘prqdum'ion process of kombucha tea, only

cultures. With the current consumer market trends favoring

- kombucha tea, the production of its by-products has also

significantly increased.

" iI. MATERIALS AND METHODS

A, M&teriai& '

" To ferment kbr'nbucha tea, this'.study used black tea leaves

‘sourced from Tan Cuong, Thai Nguyen, Vietnam, and sucrose

from Bien Hoa Company, Vietnam. -
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The starter culture - Kombucha tea was stored at the Food
Technology Laboratory, Faculty of Chemical Engineering and
Environmental Technology, The University of Danang —
University of Technology and Education.

Other chemicals used were of analytical grade.

B. Methods

To ferment Kombucha, black tea from Tan Cuong,-Thai
Nguyen, Vietnam and granulated sugar from Bien Hoa

- Company, Vietnam are used. Initially, the fermentation jars:

- are sterilized at 100°C. The fermentation process of
Kombucha tea involves using a fixed amount of tea (5g per
1000 mL of boiling water) brewed for 20 minutes.
Subsequently, sugar is added to the tea solution at

concentrations of 80, 90, 100 g.L-!, dissolved completely, .

cooled down, and inoculated with a 10% starter culture
* solution. Fermentation is conducted at rootn temperature in
" the laboratory. pH and sugar concentration are monitored
based -on preliminary experimental results, and- the wet
weight of the produced bacterial céllulose is measured in
gL, using the following equation:

Weight of bacterial cellulose = {total weight of beaker
containing celluiose and tea broth) — (welght of prc-wmghed
beaker -+ tea broth), [1 5] : .

'I‘he cellulose yield was calculated as follOWS'

. = Wet welght orbﬂcterial cellulose (g.L“}
Y: ld 2
e ( /) " Sucrose concentration (gt Y [ISI

The effect of the culture medlums sutface area on
__bacterm] ceflulose production: 400ml of - black tea: with
sucrose concentration of 90 gL 1, 10% starter culture was

prepared in containers with sizés in table 1. The wet weight -
of bacterial cellufose was measured on the 14ih day of

fermentation to examine the influence of surface area and
culture medium depth on bacterial cellulose production. The
- tea broth was prepared in contamers wnh the spec:ﬂed
dimensions below: :

SIZE OF CONTAINERS }

TABLEL
Volume of Sutface | Helght of

tea solutlon, D’";':m’ ared, Jermenting tea

: L com? soluilon, cm
HI1 - 04 52 2124 - 17
H2 0.4 7 3848 75
H3 04 1t 9503 -~ |- 5
H4 04 . 17 266.98- 2.3

The sample’s pH was moriitored daily using by a pH
meter of Seven Compact™ pH/lon §220-K. (Mettler Toledo,
Switzerland). For measurement, a precise volume (5 ml) of
the samples was carefully withdrawn without disturbing the
fermentation process, as significant disturbances could
disrupt the formation of the cellulose layer,

The SCOBY cellulose membrane obtained afler

fermenting kombucha tea will be used to make candy
according to the following recipe: Soak 100g of SCOBY in
clean water for 6-8 hours to reduce acidity. Then, add 20ml

of honey and sugar per 100g of SCOBY and let it soak for 12

hf)urs. Boil once for 5 minutes; Add orange peel, fresh
pineapple, anct ginger: 5g, 5g, 2g respectively, let it cool; Boil

twice: 3 minutes; Then bake for 15 minutes, 150°C, Let it
cool and package to shape the product
Sensory evaluation by scoring method: sensory panel

‘includes .12 people. Participant testers evaluate -the coler,

smell, and taste of 3 different test samples according to the

scoring method (6-point scale). Based on these evaluations,

refine the to 1mpr0ve the product and achieve the final
product. .
Quality parameters survey of candy product - sampies of

- candy will be sent to Quality measurement standard technical

center -2 (QUATEST 2) to determine the following
parameters: Energy content (lipid, protein, carbohydrate),
total probiotics, total yeast cell counts, mold, Coliforms,
Ecoli.

Moisture content: Determine moisture content by drying
method at - constant temperature according to TCVN
1867:2001. Weigh approximately 5 g or 10 g of the test
sampie, to the nearest 0.001 g depending on the expected

~ moisture and volatile matter content, iato a pre-dried and

weighed glass vessel. Dry the vessel containing the test
portion for 1 hour for drying oven at 103°C. Remove and cool
in a desiccator to room temperature, then weigh to the nearest
0.001 g. Repeat the heating, cooling and weighing operations,
taking cate to leave each time only 30 minutes in the oven,

 until the mass loss between two consecutive weightings does

not exceed 2 mg or 4 mg, dependmg on the mass. quantity of
the test portion

.. Ash content: Determination of ash content by calcination
method according to TCVN 8124:2009. Heating the sample

_at high température between 500 and 600°C to burn all

organic compounds. The rernaining poition in the crucible is
weighed and the ash content in the sample is determined.

Data Analysis: Al} of experiments were done in triplicate.
Daia was analyzed by analysis of variance (ANOVA) using
Mihitab “version 18. Differences w1th1n the group were
determined at'a P-value <0,03,

- 1IL. RESULTS AND DISCUSSION

A Ej]&cts‘of sugar concentration on the amount of cellulose
produced during the kombucha fermeniation process

Almost all livirig- ‘microorganisms require a source of

- carbon for their growth and general metabolism. Additionally,

carbon is a component of all biomolecules [3]. The initiation
strain for bacterial cellulose formation depends on the
provision of carbon (primarily sucrose). Previous research has
examined the impact of various sugars, including sucrose,
lactose, glucose, and fructose, at concentrations ranging from
50 to 150 g.L-* on the metabolic activities of tea fungus,
specifically focusing on ethanol and lactic acid production
{3,9,13]. These studies have shown that the sucrose
congcentration in the tea broth affects the cellulose synthesis
process of bacteria, Sucrose concentrations ranging from 70
gL, 10 100 g.L~*, have been found to increase bio-cellulose
yield progressively, whereas increasing sucrose concentration
from 110 g.L7, to 250 g,L", Jeads to a decrease in cellulose
production efficiency [4,8,13). In this study, sucrose
concentrations of 80 g.1.=, 90 g.L-, and 100 g.L.~*, were used
to ferment kombucha tea over a period of 14 days., .

Dunang, Augast 30-31, 2024




TABLE (1. E.IFFEC T OF VARIOUS SUCRGSE

' "CONCENTRATIONS ON BACTERIAL-CELLULOSE YIELD AFTERA .

14-DAY FERMENTATION PERIOD

<. D shaw: T ntean 35I% mean volies In 16 sane lne with differcnt feners i fire Stperzeript ale T
.rfgnrﬂcmrrll diffaren; (peik .

When the sucrose concentration increased from 80 gLt
- 10.90 g.L-f, the weight of bacterial cellulose significantly ..
increased from 17.27 g.L™ to 38.47 gL, This demonstrates - . -~
.. that the enhanced sucrose concentration in the fermentation -
" medium; effectively boosted the yield of bacterial cellulose

synthesis. The yield efficiency also increased from 21.58% to

. 42.74%. However, when the sucrose concentration further
“increased to 100 gL, the weight of bacterial cellulose -

7 decreased to 3727 g L and thc yleld eft" crency dropped to
39 47% :
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 bacterial cellulose during a 14-day kombucha tea fermentauon Process

" The maximum bacterial celiulose yield was achieved at a.'_, :
sucrose concentration of 99 g.L-, while a concentration of
100 gL' resulted in a 'decline .in"yield. - This has been -
explained in previous studies as possibly due to the production
of more metabolic products during t‘ermentatlon leading to .
product inhibition [4]. Another possibility is uneven transport
of nutrients (cell material) and the ratio-of nutrients used to.
create- extracellutar bio-cellulose. Therefore, ‘the sucrose .
~amount in tea exceeds the. threshold and can disrupt the .
process ‘of bacteria synthes:zmg extracellular bio-cellulose. -

[3,4,15].

B : V-B Survey of pH changes over a 14-day fermentatton per iod

The Kombucha tea fermentation process was conducted'i, T
‘with a fixed tea amount of 5g per 1000 mL of ‘boiling water,
stecped for 20 minutes.: Subsequently, sugar was added at “‘.*%_ .
.. levels of 80 g1, 90 g.L.*!, and 100 g.L™ to the brewing tea.. .
‘solution, drssolved completely, cooled, and a 10% starter

culture solution was added (o the. mixture. The fermentation

time was -14 days at room temperature (30+5°C). Figure 2.

illustrates the pH changes in both the fermented tea and the

control teas across different sucrose concentrations during the

fermentation process. Each microorganism thrives within a
specific ‘pH-range, which is crucial for its growth and the
synthesis of bacterial cellulose [3, 4].

Sucrase Conceittration | - Weight of bacterial . Weid .-}
) ®LY) - | cellulose (g.1-) Efficlency (%)
80 . - - 17270+ 021 o 21.88%
CL80 1 3847 30,57 2.4
100. " ‘| 37.27°%029 3941

s 04

i)

e IO

."pwn DATY - DAPIN GAVIY BAY M
el nmm nnmmwuw Ay

;Flg, 2 pl-l changes uf the Kombucha {ea fermentalmn solution during 14
" days of l‘ermenlatlon

Thc pH. changes of the fermented tea with sucrose
concentratmns of 80, 90, and 100 gL exhibited a similar
downward: trend, progressively - décreasing throughout the

- fermentation - process: - This- finding aligns with several
previous studies [7,8,9], which observed a signiﬁcant pH

decrease during fermentation -due to - the conversron of

< - ghicose to gluconic acid:

Previous research hag demonstrated that Acetobacrer Spp.
grow within & pH range of 4 10 6.3. However, the findings of

this. study" reveal that acetic ‘acid bacteria are capable of

growth and cellutose production at pH levels below 3.0. It can

“be observed’ that aithough the pH in Kombucha tea samples
‘gradually decreases, the extracellular cellufose productmn by

bacteria stilt occurs. This difference in results may be due to

. .changes i the microbial system and therr symblctlc maode in
" fermcnted Kombunha tea ' -

Fig:1. Effects of various sicrose ‘concentrations on the wet weiglit of . C The mrpact of culture medzum sw;face area on bacterial

cellulose pmducrion

Frank (‘l 995).observed that when'a cellulose culture floats

. on the surface-of a medium, it initially expands outward until
 the .entire_ surface: is -covered. Subsequently, the solution

beglrrs to thicken [4]. Therefore, the top layer is always

: vonsidered to be the newest cellulose layer to be born, Since
‘the metabolism of Kombucha tea mushroom is aerobic
- fermentation, it is very 1mportant to- ensure adequate oxygen
'SUPPIY- :

TABLE iIl. . BACTERIAL CELLULOSE MASS (BY"WET WEIGHT} AFTER
: : ‘DAY !4 OF FERMENTATION

[P R . Height ’ ‘
Welume .| w0 - | Surfi of Bacterlal
' of ten z‘:’:‘ 1 -ce. | fermemit | -cellulose E;';‘:‘g"
solution | | m’ | aren,’ | ngtea .| - pleld o (%)
Tl e | selutlon, | gL

oL
S ot -

AHLL 04 | 52 a7

24.64° 27.38°

. 40,57

Amel eafr [mas| o0 | BET |98
H3| 04 [ 47 [esas| s 1102274 45.86°
Ha | 04 [ 2| Ty | S Tar

. ’fJa-’ﬂ shali .'H' -‘Mm{r Hl’) Mean m.'ﬂu 7] .’luf same e un‘h‘l differen lerters I ke supriscripn e

n'gnl,flmrrr{y differen (p 8057

The results in Table 3 clearly show that H4 has the la gest
surfacc area of 266.9 cm? but the height of the tea solution is
- the dowest of 2. 3em creating the highest bacterial cellulose of
58.9 gL, Next is H3; H2 with a surface area of 95.03 cm?,
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3848 ¢m? ploducmg 4! 2 gL and 35.85 gL' of bactenal
cellulose. HI has a surface .area of 21.24 cm? ancl only
captures 24.67 gL~ of bacterial cellulose. -

Table 3 demonstrates that the amount of bacterial ccllulose
produced in a culture medium with an identical volume of ea
solution varies depending on the surface area. Consequently,
the yield of bacterial cellulose increases with g larger surface
aren. Therefore, to optimize bacterial cellulose production, the
fermentation culture medium should have a wide and shallow
surface. ] . .

D. Investigation of candy recipes using bio-cellulose Scoby .

The amount of sugar added to the product is a crucial

_ factor in determining its flavor. Therefore, determmmg the.

appropriate amount of added sugar is also an important issue.

If the added sugar is too little, it-won't be sufficient to.diffuse .

ifto the material to preserve it, resulting in low sweetness
intensity and affecting the sensory value. If the sugar content

is too high, a significant amount of water will be extracted,

which is beneficial for candy production. However, -the

. material will absorb too much sugar, strongly affecting the

product's -sensory . vaiue. This experiment determines. the
amount of sugar to be added based on sensory evaluatlon

TABLEIV.  THEEPFECT OF ADDED SUGAR AMOUNT ON SENSORY

EVALUATION RESULTS
© Sample - Al A2 |43
Amount of added sugar | '
@100y Seobyy— | %® A B
Flavor ~ ~ | 182 k| anw
Colot S o275t | 26 | 2630
Textae | . 102 325 3130
Y Mdvan valees B e anne v with < Wffeross lotiers by the supersoript are signifleamdy dlffarns

(- 03),
Evaluation of the color, flavor and texture of three
_ different samples using a scoring method (6-point scale),

Flavor: The flavor difference among the samples is dusto

varying amounts of added sugar, which alters the osmosis

process, leading to different levels of sucrose and reducing .

sugar absorptmn in the material. Sample Al, with 32g of
sugar, has a weak sweetness overpowered by the sourness of
the material due to the low sugar content. Sample A3, with

48g of added sugar, has a somewhat sharp sweetness buta - -

weaker sourness due to the significant loss of organic acids,
meking it the least preferred sample. Meanwhile, Sample A2,
with 40g of added sugar; achieves the most balanced sweet-
sour taste, making it the most favored.

Color: There is no significant difference in color among
the samples despite the varying levels of sucrose and
reducing sugar absorption. This is because the difference in
added sugar is not substantial, and the material, when
concentrated and dried under the same temperature and dry
matter conditions, results in similar color across samples.

Texture: In: Sample Al with 32g of sugar, the sugar

crystals dissolve completely, resulting in a thin sugar syrup,
and the material remains quite firm. Sample A2 has fully
dissolved sugar crystals, creating a thicker syrup sufrounding
the material, which also becomes firmer. In Sample A3, the
sugar crystals do not fully dissolve and form a layer on the
material, which remains soft.

Based on the above evaluations, we can propose the
following recipe for candy made from bacterial cellulose

film: SCOBY cellulose film: {00g; sugar: 40g; honey 20ml;

- orange peel:'15g; fresh pineapple: 15g; ginger:2g. -+

. Fig.3, Ciuml.ny: Candles from Scbb)lf'of Kombuoha ten.

" The process for makmg candy from SCOBY film is as
- follows;

"Obtain- the cellulose fi lm ﬁ'om the Kombucha tea

" fermentation process. Ensure that the SCOBY film mests
food safety quelity standards and shows no signs of spoilage
-or mold. Rinse the SCOBY film thoroughly with clean water.
Place it in a tray of water:and soak fot 6 hours,

After soaking, removc lhe fi Im, let it dram, and cut it into
smal pieces.

Mlxmg Ingredienis; Add sugar and honey to the SCOBY
pleces accordmg to the recipe and mix well, Wrdp' the mixture
in plastic wrap and let it sit for' 12 hours

Cooking: Cook the mixture for the fi rst t1me for 5
_.minutes, Add the remammg ingredients-(orange peel, fresh
pineapple, ginger) and mix: well, Cook the: mlxture for the

- second time for ancthér 5 minutes.

Cooling and Packaging: Allow the mlxture to _cool
-completely. Once cooled package the candy as’ desired.

E Quaiz!y criteria of Gummy Ccmdles ﬁ am Scoby of
Kombucha tea.

- Quality parameters survey of candy product = Sensory,
Chemlcal and Mlcrobmloglcal Criteria; ‘

TABLEV. SENSORV mesnm oF THE PrOpUCT, .

Criteria ' * Evaluirilon -
Lu,ht brown uriformly transparent; the yellow colr of

ginger and pineapple is bright and ot discolored.

Color -

Harmonious sweet and sour-taste with'a fragrant aroma of

Flavor . _Einper and pineapple;

Toxture | Cunsnstenilychewy.w:thoulanywalcrleuka;,e

Candy samples'Were sent t6 the QLiaIilyMé'asuremcnt and
Standards Technical Center 2-(QUATEST 2) to dctermme the
following parameters

TABLE VL PHYSICAL AND CHEMICAL INDICATORS OF THE PRODUCT

L Unit - ) Mel'ha.{_l" | Resan
Lipid - w100y KT2-QT-CH-058 | .. <P.]
- Protein 2/100g KT2.QT-CH.057 | - 020
Corbohydrate | g/100g KT2-QT-CH054 -{, - 368
Energy Keal/100g KT2-QT-CH-046 - |* 148
" Moisture % TCVN 18672001 | | 4795
Content Rt PR
Ash Conlent % TCYN 8124:2009. | 29
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TABLEVIL.  MICROBIOLOGICAL CRITERIA OF THE PRODUCT .

Uit | - ,;lderha'd C o Resun
L et | crus | O T g0
| it | P | TYNRP T kprcig
Colfforms | CRUig | TCVN6848:2007 | KPH<10 |
Beoll crug | TC;’:Z‘O;’;?".' KPH<10.

_IV. CONCLUSION

3

- yield was achieved with a sucrose concentration of 90 gLy
producing: 3847 & L~ with an efficiency of 42.74%.
Conversely, increasing the sucrose concentration to 100 gLt

- . ‘resulted in a reduction in both the weight of bacterlal cellulose .

: and the efficiency of cellulose synthesis.

“Further, the study observed changes in the pH 1evels of

- fermented tea at sucrose concentrations of 80 g.L-!, 90 g L,

and 100 gL, noting a gradual decrease:in pH across all '

- concentrations over the fermentation period. .

"The weight of bacterial cellulose produced in the culture i

medium with the same  volume of tea solution varies with the

surface aréa; the bacterial cellulose - yield is dlrectty -

- ‘proportional to the increase in surface ares.

The. candy recipe. from big-cellulose ploduced durmg:_ o
Kombucha fefmentation is as follows: SCOBY -cellulose.
-, film: 100g, sugar: 40g, honey: 20ml, orange. pecl: 15g, fresh"

pineapple: 15g, ginger: 2g.

Nutritional-and Microbiological prof‘ le of lOOg Gummy o

candy from SCOBY of Kombucha tea:
-~ Energy: 148 keal
-~ Lipid: <0.1g
.= Protein; 0.2g
- Carbohydrate 36.8 g
= . Moisture Content: 47.95%
R Ash Content: 2.9%. '

- Co!zforms and E. coli: Nnt detected -

. This study mvest:gates the factors mﬂuencmg thc_ .
formation of bacterial cellulose film during the Kombucha *
fermentdtion process. Fermentation trials were condicted .

'using sticrose congentrations of 80 gL/ 90 gL, and 100
‘8.L7" over aperiod of 14 days. The hlghest bacterial cellulose

Total number of aerobic mlcroorganlsms 3 0 x 101

Total number of yeast and mold spores: Not detected._.
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Muc dich

1. Muc dich
Quy trinh cong nghé sir dung mang sinh hoc clia ndm trad Kombucha dé san xudt keo
déo gidu chit xo [a mdt chudi céc hoat dong va cong doan ma san phém trai qua tir
khi bat ddu dén khi hoan thanh.
Mb t& cy thé cach san phdm dugc tao ra tir vide chudn bj nguyén lidu, gia cong, kiém
tra chét lwong, déng goi va van chuyén.
Muyc tiéu chinh 14 tao ra san phdm theo céc tidu chuén chét lwong d3 dinh sin va
dam bao hiéu qua trong viéc st dung tai nguyén nhu lao ddng, may moc va nguyén
liéu.
2. Pbi twong sit dung:

- Co s6 ché bién san xudt kinh doanh thye phim vira va nho.

- Phong, ban san xuat ché bién thye phdm.

- Céc co s¢ dao tao vé& k¥ thudt ché bién thuc phdm.

- Céc hoc phén vé cong nghé ché bién thuc phdm, vi sinh thyc phim.






IL. Quy trinh céng nghé sin xuit
Quy trinh san xuit dwoc chia 1am hai giai doan chinh.

1. Giai doan 1: I.én men tra tao mang sinh hoc SCOBY

1.1 So @6 Qua trinh 1&n men tra Kombucha dé thu mang sinh hoc SCOBY:

Tra den

Nude

gia nhi¢t 100 °C U (20 pht)

\ 4
Trich ty e

r

Lam ngudi

Butng (30-35°C)
Men gibng . Lén men
Kombucha (30-35°C, 14 ngay)

Men gibng
Kombucha

So d6 quy trinh cdng nghé san xuit keo SCOBY







1.2 Thuyét minh quy trinh giai doan 1:

STT

Céng doan

Cich tién hanh

Ghi cha

Chuén bj nguyén liéu

Tra den, nuéc sach va gibng tra
Kombucha.

St dung Sg tra cho 1000 ml nudc:
nude sach duge dun s6i dén 100°C

dd vao binh 0, cho tra vao

2 U U kin tra trong vong 20 phut
3 |Trichly Loc dich tra,
Bé ba,
Pé ngudi dich tra dén 30-35°C
4 |Bb sung duong B6 sung thém duong véi ty 16
90g/1 vao dung dich nudc tra,
Khudy hoa tan hét lrgng dudng.
5 B sung dung dich gidng khéi déng| BO sung dung dich gidng khoi
Kombucha dong Kombucha (10% so véi dich
tra dudng) vao hon hep.
6 (Lé&nmen Tién hanh 1én men & nhiét do

phong.

Dé thu dugc khéi lwgng cellulose
t6t nhét nén sir dung dung cu lén
men dang nbéng véi bé mit 1én men
rong.

Cén day trén dung cy 1én men
mdt [6p méang che méng dé ngan bui
bén va con triung xam nhép vao dich

1én men dong ther giup thodng khi







STT

Cong doan

Cich tién hanh

Ghi chi

cho qua trinh 18n men hiéu khi cua
vi khuén.

Trong qué trinh 1én men cAn kiém
tra thudng xuyén dé xit Iy ngay néu
bi nhiém vi sinh vét la.

Vi tri dgt binh 1én men cén thoéng
gi6, sach s&, tranh 4nh ning mit troi
trire tiép.

Nhiét d6 khu vyc 1én men cin
dam bao én dinh khong c6 thay ddi
bt thuong, tot nhét 14 tr 25-30°C

Thoi gian 1€n men trong vong 14

ngay.

Thu SCOBY

Sau thot gian 1€n men 14 ngay thu
dugc 2 sin phdm [ trd Kombucha

va mang SCOBY.







2. Giai doan 2: Str dung mang sinh hoc SCOBY @ san xuét keo déo gidu chét xo
2.1 So db quy trinh san xuét keo déo tir SCOBY:

SCOBY

Rira
¥
Ngam (6 gio)
v

Xay
v

Thim thiu dwémg (12 gidy)

Puong,

mit ong

Sén lan 1 (5p)

Gimg, dita, ‘
. Phéi trdén
vo cam
¥
Sén lan 2 (3p)

Trai khudn

A

Séy
v

Lam ngudi

— s
Tao hinh, dong goi | SCOBY

So do quy trinh cong ngh¢ sin xuit keo SCOBY







2.2 Thuyét minh quy trinh giai doan 2:

STT

Cong doan

Cic buée thyc hién

Ghi cha

Nguyén liéu

Mang cellulose SCOBY thu dugc tir
quad trinh 1én men trd Kombucha sau 14
ngdy, c6 kich thuée diay khoang 3-
&mm.

Mang SCOBY phai dam bao cac chi
tiéu vé& chat lwong an todn thuc phém,
khong xuét hién céc ddu hidu hu hong,
nim mée.

SCOBY dugc vot ra khoi dich tra,
tién hanh loai bé mot vai mang mong
xung quanh néu khong lién két chit che

vé1 bé méat mang.

Rira

Thyc hi¢n rita mang SCOBY duéi
voi nude chay.

Nguén nude phii duge xit ly theo
ding quy dinh an toan vé sinh thyc
phim.

Qua trinh thye hién phai mang ging

tay va dung cu str dung dugce vé sinh ki.

Ngém

Muc dich: giam d¢ chua trong mang
cellulose.

Cho mang cellulose vao khay dung
nurée loc rdi tién hanh ngdm trong 6 gidy
¢ nhiét 4§ thudmg,

Qu4 trinh ngdm phai duoc che chin

cén thdn nhim tranh cac tac nhan tir







STT

Cong doan

Cic bwde thwe hién

Ghi chua

mdi trudong xam nhép vao bén trong.

Sau khi ngim, mang SCOBY dugc

~ [v6t ra va dé€ rdo dé chuén bi cho cong

doan tiép theo.

Cit nho

Nhim tao hinh cho sin phim va giap
qué trinh ché bién dugc dién ra nhanh
hon.

Cit SCOBY thanh cic miéng nho

theo yéu cau

Thim thiu

Thém dudng va mit ong theo ty 1¢:
100g SCOBY, 40g dudng, 20ml mat
ong

Tron déu.

Boc mang boc thyc phdm va dé yén

12 gio.

Sén keo 14n 1

Thye hién sén SCOBY trén ltra nho
trong 5 phut.
Cén d4o déu hdn hop khi sén dé

khdng bi chéay khét

Phéi tron

Ging: cao vo ria sach thai nhuyén
hodc xay.

V6 cam: chin 2 phut trong dung dich
NaOH 100ppm va sau d6 ngim trong
dung dich 1 gi¥ dé loai b chit déng
cua vo cam

Drra twoi: so ché got vo, bé mit, xay

nhuyén.







STT

Cong doan

Ciac bwéce thyc hién

Ghi cha

SCOBY sau khi sén I4n 1 dugc tron
thém giing xay, vé cam thai nhuyén,
dira thai nhuyén theo ty 18 cong thirc
cho 100g SCOBY: vo6 cam, dita tuwoi va
ging: 15g:15g: 2¢g.

Dé hdn hop én dinh 15-30 phut.

Sén keo 14n 2

Thuc hién sén SCOBY trén Kra nho
trong 3 phut.
Cén dao déu hdn hop khi sén dé

khong bj chdy khét.

Trai khudn

Trai hon hop keo d4 sén vao khay
Dan méng véi d6 day 1cm dé chuin

bi sdy

10

Dé 10 sky nong 90°C
Cho khay keo vao 1o sdy & 90°C
trong 15 phut,

11

Lam ngudi

Léy sdn pham ra khéi 16 nudng roi

d¢ ngudi han.va déng goi

12

Doéng gbi

St dung mang gao vién keo thanh
timg miéng khébi lwong tir 1,5-2¢.
Cho tirng vién keo dd bao mang vao

tli keo nho han kin miéng ti.







II1. Mot sb chi tidu chit lirgng ciia san phim keo tir mang sinh hoc SCOBY.
1. Chi tiéu cam quan '
Céc chi tiéu cam quan cita san phdm duge danh gi theo tiéu chudn TCVN 3215-79
duge két qua nhu bang dudi diy:
Badng 1. Chi tiéu cém quan san pham

Chi tiéu Panh gia
, Mau néu nhat trong sudt dong déu, mau clia girng va dira vang dep
Mau sic e
khéng bi d6i mau
Mui vi Chua nget hai hoa, co6 mui thom cuia girng va dira.
Céu tric Déo dong déu, khdng bj chay nude

2. Chi tiéu hoa Iy cta san phim

Bdng 2. Cdc chi tiéu hod Iy ciia san pham

Tén chi tiéu Pon vi tinh PPT Két qua
Ham lugng chét béo 2/100g KT2-QT-CH-058 <0.1
Ham lugng protein g/100g KT2-QT-CH-057 0.20
Ham luong g2/100g KT2-QT-CH-054 36.8

cacbonhydrate

Ning luong Kcal/100g " KT2-QT-CH-046 148

D 4m % TCVN6648: 2000 47.995
Ham lugng tro (%) Y% TCVN 8124-2009 2.9

3. Chi tiu vi sinh ctGa san pham

Bang 3. Cdc chi tiéu vi sinh cia sdn pham

Tén chi tiéu Don vi tinh |[PPT Két qua
Téng s6 VSV hiu khi |CFU/g TCVN 4884-1:2015 3.0x10"
Téng sd bao tir ndm|CFU/g TCVN 8275-1:2010 KPH<10
Coliforms CFU/g TCVN 6848:2007 KPH<10
E. coli CFU/g TCVN 7924-2:2008 KPH<10







