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Tom tat:

Nghién ciru nay dwoc thuc hién nham xdc dinh diéu kién léen men dich qua thanh long rudt do (Hylocereus
polyrhizus) bé sung Kombucha va vmg dung trong san xudt keo déo. Két qua cho thdy, dich qud thanh long
rudt do véi ty 1é 15% (w/v) c¢é bo sung Kombucha dwoc 1én men trong 48 gio 6 nhiét dg phong (28-32°C) cho
dich lén men co pH 3,20 = 0,02, do Brix 4,77 £ 0,23°Bx, L* = 23,67 £ 0,58 va a* = 40,67 £ 0,58. Keo déo co
sir dung 20% (w/w) dich 1én men thu nhén dwoc cho diém cam quan tong thé cao nhat (4,8/5). Nghién ciru
cho thdy, tiém ndng irng dung trong phat trién san pham thiee pham chire nang tir Kombucha va thanh long.
Twr khéa: Kombucha, thanh long ruot do (Hylocereus polyrhizus), qua trinh lén men, keo déo

Determination of fermentation conditions for red-fleshed dragon fruit juice
(Hylocereus polyrhizus) supplemented with kombucha and its application in
gummy candy production

Abstract:

This study determines suitable fermentation conditions for red-fleshed dragon fruit juice supplemented with
kombucha and evaluates its application in gummy candy production. Red-fleshed dragon fruit juice at 15%
(w/v), supplemented with kombucha and fermented for 48 hours at room temperature (28—-32°C), produced a
fermented juice with pH 3.20 = 0.02, soluble solids of 4.77 £ 0.23 °Bx, L* = 23.67 £ 0.58, and a* = 40.67
0.58. Gummy candies formulated with 20% (w/w) of the fermented juice achieved the highest overall sensory
score of 4.8/5. The findings demonstrate the potential of combining kombucha fermentation with red-fleshed
dragon fruit to develop convenient, value-added functional food products.

Keywords: kombucha, red-fleshed dragon fruit, Hylocereus polyrhizus, fermentation, gummy candy
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1. Pit van dé

Kombucha 12 mét loai dd udng 1én men truyén thong c6 nguon goc tir Pong Bic A, duge san xuét
bang cach 18n men tra ngot nhd hé cong sinh gitta vi khuén va ndim men (SCOBY - Symbiotic Colony of
Bacteria and Yeast) (Jayabalan et al., 2014). Trong qué trinh 1én men chinh, nAm men trong hé SCOBY
thuy phan sucrose thanh glucose va fructose, sau d6 chuyén héa cac duong nay tao ethanol, CO2 va mot s6
san phdm phuy, ethanol tiép tuc dwoc vi khuan acid acetic oxy hoa thanh acid acetic, trong khi glucose dugc
chuyén hoa tao acid gluconic va acid glucuronic. Sy tuong tic chuyén hoa giita nAm men va acid acetic tir
vi khuén 12 co s& hinh thanh cac acid hitu co dic trung va lam thay déi thanh phan hoa hoc cia Kombucha
trong qua trinh 1én men (Laureys et al., 2020). Bén canh gia tri giai khat, Kombucha da dugc chung minh
mang lai nhiéu wu viét nhu c¢6 kha ning khang khuan, chéng oxy hoa, hd tro chirc nang giai doc gan va cai
thién hé vi sinh duong rudt (Watawana et al., 2016; Kitwetcharoen et al., 2023).

Nham nang cao gia tri dinh dudng va cai thién thudc tinh cam quan ciia Kombucha, xu hudng nghién
ctru hién nay dang tap trung vao viéc bd sung cac loai trai cdy giau hoat chit sinh hoc trong qua trinh 1én
men phu (F2) (Tejedor-Calvo & Morales, 2023). Trong s6 d6, thanh long rudt dé (Hylocereus polyrhizus)
c6 ham lugng nude cao, gidu chit xo va chtra nhiéu nguyén té dinh dudng bao gdm vitamin, khoang chit
cung cac hop chit chdng oxy héa, dic biét 1a flavonoid, polyphenol va betalain. Do d6, thanh long mang
lai mot sd loi ich stc khoe cho con nguoi bao gém kha nang hd tro gidm can, cai thién tiéu hoa, giam
cholesterol trong mau, gitip ngin ngira ung thu va ting cudng hé théng mién dich (Ha Thanh Toan va cong
su, 2023). Viéc 1én men Kombucha b sung thanh long rudt do gop phan nang cao gié tri cam quan va lam
gidu hoat tinh sinh hoc ctia san pham.

Mic du Kombucha chira nhiéu hop chét c6 hoat tinh sinh hoc, c6 su hién dién cta hé vi sinh vat séng
c6 thé tiép tuc gdy bién doi san pham trong qué trinh bao quan, anh huong dén do acid, ham luong ethanol
va tinh 6n dinh hoa 1y (Grassi et al., 2022; Tran et al., 2024; Dankwa et al., 2025). Chuyén d6i Kombucha
sang dang keo déo 1a mot hudng tiép can nham phat trién san pham thyc pham co gia tri gia ting va thuan
tién trong sir dung. Do do, viéc phat trién keo déo bd sung Kombucha c6 thé két hop cac dac tinh cua san
pham 1én men véi dang thuc pham tién dung, gop phan mé rong kha ning img dung Kombucha trong phat
trién thuc phém chirc nang va thuc phém ¢06 hoat tinh sinh hoc.

Viée phdi ché Kombucha vao nén keo déo gelatin can dugc kiém soat cac yéu té cong nghé ciia dich
1én men va qua trinh phdi ché, do céc dic tinh hoa 1y cia Kombucha ¢ thé anh hudng dén qué trinh hinh
thanh, 6n dinh cdu tric gel va chit lugng cam quan cta san pham (Aini et al., 2024). Tuy nhién, cac nghién
ctru vé timg dung Kombucha trong san pham keo déo gelatin, dic biét ddi vdi Kombucha 1én men tir thanh
long rudt dé con han ché. Do do, nghién ctru nay duwoc thuc hién nham khéo sat qué trinh 1én men dich qua
thanh long rudt do (Hylocereus polyrhizus) c6 bd sung Kombucha va sau d6 ing dung trong phat trién san
pham keo déo gelatin bd sung Kombucha. Két qua nghién ctru gép phan cung cap co so khoa hoc cho viée
phat trién san pham keo déo gelatin tir Kombucha thanh long rudt dé va mé rong kha nang tng dung dich
1én men Kombucha trong cac san pham thuc pham cé gia tri gia ting.

2. Phwong tién va phwong phap nghién ciru

2.1. Nguyén vt li¢u

La tra den (Camellia sinensis) & dang kho duoc cung cip boi Cong ty Tra Thai Nguyén (Viét Nam). Hé
vi sinh vat cdng sinh SCOBY duogc cung cép tor cta hang Moc Mién (thanh phé Can Tho), da dugc nhan
gidng hoat hoa 6n dinh véi mat sé nAm men dat 6,9x10° CFU/mL va vi khuén acetic dat 5,4x10° CFU/mL
(dugc dinh danh gdm Komagataeibacter saccharivorans va Saccharomyces cerevisiae). Thanh long rudt
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d6 (Hylocereus polyrhizus) twoi duge thu mua tai chg O Mén (thanh phd Can Tho), lwa chon nhiing qua
chin déu, ciu trac chic chan, khong bi dap nat hay sau bénh. Gelatin thyc phém loai A, 250 Bloom, duoc
mua tai cua hang phu gia thuc phém tai Can Tho. Cac hoa chét va dung mdi phuc vy phan tich déu dat do
tinh khiét hoa hoc cao.

2.2. Quy trinh chudn bi Kombucha va 1én men thanh long rudt do

Trong nghién ctru nay, qué trinh 1én men Kombucha dugc thuc hién qua 2 giai doan. Giai doan th nhét
nham hoat héa va gia ting sinh khéi SCOBY trén nén dich tra dudng theo nghién ctru ciia Longar et al. (2006)
¢6 diéu chinh. Cu thé, 6 g tra den kho dugc ham trong 1 L nudce cat & 90°C trong 10 phut, sau do6 loc bd ba tra
qua vai loc tiét trung. B6 sung sucrose voi ham lwong 10% (w/v) vao dich tra néng, khudy déu cho tan hoan
toan, thanh tring hdn hop ¢ 80 °C trong 10 phut va lam ngudi nhanh vé nhiét do phong (28-32°C). Cay 10%
(v/v) dich giéng SCOBY vio binh thuy tinh v6 tring chira dich tra di bo sung duong thanh tring, 1én men trong
diéu kién tinh trong 7 ngay. Dich thu dwoc 14 ngudn giéng Kombucha hoat hoa cho giai doan tiép theo.

Giai doan thr hai 1a 1én men dich qué thanh long rudt dé c6 bo sung dich Kombucha da hoat hoa. Qua
thanh long rudt dé duoc rira sach, boc vé, thu léy phén thit qua do va xay nhuyén, loc qua ludi loc dé thu
dich qua, sau d6 duoc bd sung vao 100 mL dich Kombucha véi cac ty 1& 5, 10, 15, 20 va 25% (w/v). Hon
hop 1én men dugc @ tinh & nhiét do phong (28-32°C) trong binh thay tinh day kin bang vai cotton thoéng
khi. Céc chi tiéu chat lugng cua dich 1én men duoc theo dai tai thoi diém 0 gio, 24 gio va 48 gio.

2.3. Quy trinh ché bién keo déo tir Kombucha

Keo déo gelatin dugc ché bién dua trén quy trinh cai tién tir cong nghé truyén théng nham bao vé céc
thanh phan hoat tinh sinh hoc nhay nhiét. Can chinh xac 10 g gelatin (w/w), ngdm truong né hoan toan
trong nudc tinh khiét & nhiét d6 phong trong thoi gian 30 phut dé hydrat hoa hoan toan protein. Tiép tuc
bo sung duong 25 g (w/w) sucrose vao khoi gelatin da truong nd, thuce hién dun cach thuy hdn hop dén
nhiét d6 80°C, khuéy ddo nhe va lién tuc cho dén khi duong va gelatin hoa tan hoan toan tao khdi long
déng nhét. Sau khi gia nhiét, hon hop dugc lam ngudi nhanh xuéng nhiét do 50°C, tiép tuc bd sung nudc
cit tiét trung vira du dé dua tong khéi lwong hdn hop vé 100g.

Sau d6, tién hanh bd sung dich lén men thanh long ruét d6 thu nhan tu diéu kién 1én men t6i wu & muc
2.2, voi cac ty 1€ khao sat: 5%, 10%, 15% va 20% (w/w). Khuéiy tron nhe nhang cho hdn hop déng nhat
hoan toan, tién hanh rot dich keo 4m vao céac khuon silicone (kich thudc 2,5 cm x 2,5 cm x 1,5 cm). Dat
céc khudn chtra keo vao ta lanh & 4 °C trong thoi gian 4 gid dé 6n dinh cdu trac gel. San pham keo déo
Kombucha thanh long rudt do thanh phém duoc tach khuon, bao quan trong hdp kin ¢ 4°C phuc vu phan
tich cac chi tiéu chat lugng va cam quan.

2.4. Phwong phdp phdn tich

2.4.1. Xac dinh pH

pH cuia dich 1én men thanh long rudt d6 dugc do truc tiép bang may do pH dién cyc thiy tinh, méi mau
dugc do lap lai 3 lan.

2.4.2. Xac dinh do Brix

Do Brix duoc xac dinh bﬁng khic xa ké cam tay. D6i voi dich men thanh long rudt dé, nho truc tiép
1-2 giot mau 1én lang kinh do, thyc hién 3 lan 1ap lai.

2.4.3. Xdc dinh mau sdc theo hé toa do CIE L*a*b*

Mau sic cua dich 1én men thanh long rudt dé dugc xac dinh bang may do mau cam tay hoat dong theo
hé toa d6 mau CIELAB. Ba thong s6 mau dugc ghi nhan gom: gia tri L* thé hién d6 sang ctia mau (dao
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dong 0 - 100, den tuyét dbi dén tring tuyét d6i), gia tri a* thé hién cudng do mau trén truc do tir (+a*) dén
luc (-a*), va gia tri b* thé hién cudong d6 mau trén truc vang tir (+b*) dén lam (-b*) (Pei et al., 2025). Dich
1én men duoc do trong cuvet dé dam bao tinh dong nhét giita 3 1an do.

2.4.4. Danh gia cam quan

Panh gia cadm quan san phém keo déo Kombucha dugc thuc hién theo TCVN 3215:1979, véi su tham
gia cua 10 nguoi dugce tuyén chon ng?lu nhién; danh gia 5 chi tiéu cam quan: d6 trong, mau sac, mui, vi
va muc d6 chap nhan chung.

2.5. Phwong phdp xir Iy sé liéu

Céc thi nghiém duoc lap lai 3 14n, két qua trinh bay dudi dang trung binh £ d¢ 1éch chuan. S liéu dugc
phan tich ANOVA mét yéu té va so sanh Tukey HSD ¢ mirc y nghia p < 0,05 bang phan mém Statgraphics
XV Centurion.

3. Két qua va thao luin

3.1. Anh hwéng ciia 1y 1¢ thanh long rut dé bé sung dén pH, dp Brix va mau séc ciia dich lén men cé
bo sung Kombucha theo thoi gian 1én men

Qua trinh 1én men 14 giai doan quyét dinh dén huong vi, mau sic va thudc tinh 1y héa cua dich long
trude khi phdi ché. Két qua khao sat pH, d6 Brix va mau séic theo ty 1& bd sung dich qua thanh long qua

thoi gian Ién men duogc trinh bay trong Bang 1.

Bang 1. Anh hwéng cia ty 18 thanh long rudt dé b sung dén pH, dé Brix va mau sic

ciia dich 1én men c6 b sung Kombucha theo thoi gian 1én men

Theoi gian | Ty 1€ (w/v) pH °Bx Gia tri L* Gia tri a* Gia tri b*
5% 2,81+0,04c | 4,77 £0,06c | 223+1,162 | 38,67 +£1,532 | 16,67 £ 2,312
10% 3,03+0,07b | 5,03+0,060 | 19,67 £0,58> | 35,33 +£0,582 | 13,67 £ 1,532
0 givv 15% 3,16 +£0,02a | 517 £0,06> | 18,33 +0,58> | 35,00+ 1,73> | 14,00 + 3,462
20% 3,23+0,032 | 507+0,12> | 17,33 +0,58> | 32,00 +1,73> | 10,33 + 0,58
25% 3,26 £0,02a | 550+0,102 | 14,67 + 1,53c | 28,67 £0,58c | 11,67 + 1,162
5% 2,95+0,049 | 4,33+0,23> | 36,33+0,582 | 57,00+ 1,732 | 37,33 £ 3,222
10% 3,07 £0,03¢ | 4,97 £ 0,212 | 30,67 £0,58> | 52,67 £ 0,58> | 38,67 £ 0,582
24 givy 15% 3,19+0,03c | 4,83+0,212 | 28,33 +1,53> | 48,67 +1,16c | 32,00 + 5,292
20% 3,23+0,03> | 510+0,202 | 27,33 +1,53c | 47,33 £0,58c | 33,67 + 3,222
25% 3,33+0,042 | 540+0,402 | 23,67+ 1,16d | 43,33+ 1,169 | 28,67 + 4,932
5% 2,93+0,10> | 4,00+ 0,100 | 28,67 + 1,162 | 47,33+ 0,592 | 24,00 + 2,652
10% 3,24+0,102 | 450+0,532 | 26,33+ 1,162 | 44,33 +1,16a | 19,33 £ 2,522
48 givv 15% 3,20+ 0,022 | 4,77 £0,232 | 23,67 +£0,58> | 40,67 +£ 0,582 | 15,00 + 1,000
20% 3,22+0,012 | 497 +£0,062 | 21,33+0,58> | 34,33 +£5,51 | 13,67 £ 4,04b
25% 3,28+0,052 | 5,27 £ 0,352 | 15,67 +1,53c | 31,67 £2,89> | 9,67 + 1,16

Ghi chii: Céc chir cdi khac nhau trong ciing mét cét, trong ciing mét khoi thoi gian,
thé hién su khdc biét ¢6 ¥ nghia thong ké giita (p<0,05).
CONGTHUONG
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Két qua Bang 1 cho thay, tai ca 3 thoi diém 18n men, gia tri pH cua dich men c6 xu huéng ting
dan khi ty 1& dich ép thanh long b6 sung ting tir 5% 1én 25% (w/v) (p < 0,05). Cu thé, & thoi diém 0
gi0, pH tang tir 2,81 £ 0,04 1én 3,26 + 0,02; xu hudng nay dugc duy tri tuong tu ¢ 24 gio (2,95 + 0,04
Ién 3,33 £ 0,04) va 48 gio (2,93 £ 0,10 1én 3,28 £ 0,05). pH cua dich men tiang ty I¢ thuan v&i ham
lugng dich thanh long bd sung, do hiéu ing pha lodng acid hitu co tir nén Kombucha, dich thanh long
¢6 pH cao hon (= 4,0-5,0) so véi nén Kombucha, din dén sy gia ting pH khi ting ty 1é b6 sung. Tuy
nhién, pH cudi ctia hé con chiu anh hudng ctia qua trinh sinh acid lién tuc boi nidm men va vi khun
acetic trong giai doan 1én men sau d6 (de Miranda et al., 2022). Két qua pH ¢ thoi diém 48 gio cho
thdy nghiém thtrc 5% c6 gié tri thip hon c6 y nghia thong ké so v&i cac nghiém thie 10-25% (p <
0,05), trong khi khong co6 sy khac biét gitra cac nghiém thirc 10%, 15%, 20% va 25% (p > 0,05). Do
d6, trong khoang ty 1é 10-25%, pH khong phai 1a chi tiéu quyét dinh, va viéc lya chon ty 1¢ ti uu can
duogc thuc hién dua trén cac chi ti€u khac.

Tai cung thoi diém 1én men, gia tri d6 Brix c6 xu hudng ting khi ty 1¢ b6 sung thanh long rudt do ting,
c6 thé do su gia ting lugng chat rdn hoa tan tir nguyén liu qua, dic biét 1a cac carbohydrate nhu glucose
va fructose. Nguoc lai, & cung ty 1& bo sung, d6 Brix c6 xu hudng giam theo thoi gian 18n men, phan anh
su tiéu thy va chuyén hoa cac carbohydrate hoa tan ctia hé vi sinh vat SCOBY trong qua trinh 1én men.
Xu hudéng giam ham lugng carbohydrate hoa tan theo thoi gian da duwgc ghi nhan trong cac nghién cuu
vé Kombucha, trong d6 qua trinh 1én men 1am giam dang ké ham lugng carbohydrate tong sé cua dich
Kombucha (Tejedor-Calvo & Morales, 2023). Cu thé, & ty 1& 15%, d6 Brix giam tu 5,17 + 0,06°Bx tai 0
gio xudng 4,83 + 0,21°Bx tai 24 gio va dao dong & mirc 4,77 = 0,23°Bx sau 48 gio. Két qua phan tich tai
48 gio cho thdy, cac nghiém thirc trong khoang 10-25% c6 d6 Brix khong khac biét co y nghia thong ké,
trong khi nghiém thirc 5% c6 gia tri thip hon c6 ¥ nghia théng ké. Diéu nay chi ra, trong khoang ty 1& 10-
25%, do Brix khong phai la chi tiéu phan biét gitta cac nghiém thurc, do d6 viéc lya chon ty 1€ td1 vru can
dua trén céc chi tiéu danh gia bd sung.

Mau séic 12 mot trong nhirng chi tiéu cam quan c6 anh hudng 16n nhat dén su chdp nhan ban diu cua
ngudi tiéu ding d6i voi cac san pham thue pham cé ngudn gdc betalain (Lim et al., 2025). S6 liéu Bang
1 cho thay gia tri d6 sang L* giam tuyén tinh khi ty 1& thanh long ting & ca ba thoi diém khao sat (p <
0,05). V& bién ddi theo thoi gian 1én men, tai mdi ty 1é thanh long, L* ¢é xu hudng ting tir 0 gid dén 24
gid va giam khi tang thoi gian 0 dén 48 gio. Cu thé tai 15%, gid tri L* ting tir 18,33 + 0,58 (0 gio) 1én
28,33 + 1,53 (24 gid) va giam vé 23,67 £ 0,58 (48 gio). Gia tri a* cling ¢6 xu hudng ting tir 0 gio dén
24 gidr & tAt ca cac nghiém thirc, sau do giam sau 48 gid. Cu thé tai ty 18 15%, gia tri a* ting tir 35,0 +
1,7 (0 giod) 1én 48,7 + 1,1 (24 gid) va giam xudng 40,7 + 0,6 (48 gio). Su giam cuong d6 mau do cua
dich thanh long rudt d6 khi kéo dai thoi gian 1én men c6 lién quan dén d6 6n dinh betacyanin, cac sic
td betacyanin nhay cam véi pH thép, nhiét do, oxy, anh sang va enzyme oxy hoa (Lim et al., 2022; Lim
et al., 2026). Két qua nghién ctru cho thay, thoi gian 1én men trén 48 gid c6 thé 1am suy giam cuong do
mau d6 cia dich Kombucha thanh long, do d6 viéc kiém soat thoi gian 1én men 14 yéu t6 quan trong dé
duy tri mau sic san phidm. Gié tri b* khong thé hién xu hudng tuyén tinh rd rét theo ty 1& thanh long &
hau hét cac thoi diém khao sat.

Can ctr vao tong hop cac chi tiéu pH, d6 Brix, va mau sic; diéu kién 1én men duoc chon 1a ty 1& dich ép
thanh long 15% (w/v), thoi gian 1én men 14 48 gior & nhiét d6 phong (Hinh 1). Tai diéu kién nay, pH (3,20
+ 0,02) va do Brix (4,77 + 0,23°Bx) khong khac biét so voi cac ty 1€ 10-25%; gia tri a* = 40,67 + 0,58
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va L* = 23,67 + 0,58 6 muc trung binh so vdi cac nghiém thic (Bang 1). Dich 1én men thu dugc dugc st
dung cho thi nghiém phéi ché keo déo & muc 3.2.

Hinh 1. Dich lén men Kombucha véi cdc mikc ty Ié bé sung dich chiét (w/v) thanh long ruét dé
khdc nhau trong thoi gian lén men 48 gio.
(A-5%; B-10%,; C-15%; D -20% va E - 25%)

....._.__"—.,——j--—-: =

3.2. Anh hwéng ciia ty 1¢ dich Ién men thanh long ruét dé dén chit lwong cim quan ciia keo déo

Két qua o Bang 2 cho théy ty 1& dich 1én men tir thanh long rudt d6 c6 bd sung kombocha cé anh huong
dén cac thudc tinh cam quan cua keo déo.

Bang 2. Piém cam quan ciia keo déo theo ty 1¢ bd sung dich 1én men tir thanh long rudt dé

Ty lé dich (w/w) Do trong Mau sac Mui Vi Do wa thich téng
5% 4,60 £0,10® | 1,00 +0,00° 1,40 £ 0,17¢ 1,00 + 0,00° 2,00 = 0,00°
10% 2,00+£0,00° | 2,40+0,17° 2,00 £ 0,00° 1,40 £ 0,17¢ 2,83 +£0,29°
15% 4,00£0,00° | 3,600,172 3,00 + 0,00° 2,00 + 0,00° 3,40£0,17°
20% 460+0,172 | 3,830,292 3,40 £ 0,172 2,83 +0,29° 4,83 +0,29°

Ghi chu: Cac chir cai khdac nhau trong cing mot cot thé hién su khdc biét

¢6 ¥ nghia thong ké gitta (p<0,05).

Két qua cho théy, khi ty 1€ bod sung tang tu 5 1én 20% (W/w), diém mau sic, mui, vi va mirc do wa thich

tong thé nhin ting theo xu hudng tuyén tinh, c6 ¥ nghia thong ké (p < 0,05). Piém mau sic ting tir 1,00 +

0,00 & 5% 18n 3,83 + 0,29 & 20%; xu hudng nay c6 thé lién quan dén su gia ting luong séic to tir betalain co

ngudn gdc tir thanh long rudt d6. Diém mui ting tir 1,40 + 0,17 1én 3,40 + 0,17 khi ty 1& tang tir 5 1én 20%.

Kombucha chira nhiéu hop chat tao mui hinh thanh trong qua trinh 1én men, gdm acid hitu co, alcohol va

ester; cac hop chét nay phu thudc vao nguyén liéu va diéu kién 1én men (Villarreal-Soto et al., 2018). Piém
vi tang tir 1,00 + 0,00 & 5% 1én 2,83 £ 0,29 ¢ 20%.

Sy thay doi nay c6 thé lién quan dén su gia ting dong thoi vi chua tir cac acid hitu co cia Kombucha

va vi ngot tir nén keo. Tuy nhién, diém vi & 20% van thdp hon mau sic va mui, cho thdy can tiép tuc tdi wu

hoa ty 1& duong-acid trong cong thirc. Do trong khong thé hién xu hudng tuyén tinh, v6i diém lan lugt dat
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4,60 = 0,10; 2,00 £ 0,00; 4,00 £ 0,00 va 4,60 £ 0,17 & cac ty 1& 5%, 10%, 15% va 20%. Su bién dong nay
c6 thé lién quan dén trang thai phan tan ctia cac ciu tir keo va chat ran lo lang tir dich 1én men trong mang
gelatin. Piém ua thich tong ting tir 2,00 = 0,00 & 5% 1én 4,83 + 0,29 & 20%, cao nhét trong cic nghiém
thire khao sat. Xu huéng nay dong thoi véi su gia ting diém mau sic, mui va vi, cho thiy sy thay ddi cac
thudc tinh nay co lién quan dén mirc do chap nhan chung cta san pham. Két qua phu hop véi nghién ciru
trén gummy candy bo sung Kombucha ctia Ismauddin et al. (2025), trong d6 ty 1¢ va loai dich Kombucha
anh huong dén cac thudc tinh cam quan va mirc d6 ua thich tong thé.

Tur két qua trén, san phém keo déo ¢ bd sung dich 1én men thanh long rudt dé véi Kombucha tdi uu
dugc thiét 1ap voi cong thirc phdi ché nhu sau: 20% (w/w) dich 1én men, 10% (w/w) gelatin, 25% (w/w)
dudng sucrose. San phim keo déo dat cac chi tiéu vé cam quan.

4. Két luan

Nghién ctru khdo sat anh hudng cua ty 1€ dich qua thanh long rudt do (5-25% w/v) va thoi gian lén men
(0-48 gid) dén pH, d6 Brix, mau sic va xac dinh cong thirc keo déo gelatin t6i wu. Didu kién 1én men toi
uu la 15% dich qua trong 48 gio ¢ nhiét do phong; dich men c6 pH 3,20 + 0,02; d6 Brix 4,77 + 0,23°Bx;
gia tri L* = 23,67 + 0,58 va a* = 40,67 £ 0,58; keo déo c6 diém wa thich tong dat 4,8/5. Két qua mo ra
hudng phat trién thyc pham chirc niang dang keo déo bo sung Kombucha, gop phan da dang hoa san pham
tur thanh long ruét d6 m

TAI LIEU THAM KHAO:

Ha Thanh Toan, Luu Minh Chau, Nguyén Ngoc My, Tréan Thi Yén Nhi, Dao Tan Phat, Nguyén Ngoc Thanh, & Huynh
Xuan Phong. (2023). Téi uu hoa diéu kién 1én men cider thanh long rut dé (Hylocereus polyrhizus) sir dung nim men
Saccharomyces cerevisiac BV818. Tap chi Khoa hoc Pai hoc Can Tho, 59(2B), 94-103. https://doi.org/10.22144/ctu.
jvn.2023.069

Aini, A. N., W, A. A., Ginting, D. G., Aminulloh, G. A., M, O. P., & Rahmandah, S. R. (2024). Karakteristik dan
aktivitas antioksidan permen jeli Kombucha daun sirsak (Annona muricata Linn). Warta AKAB, 48(1), 68-73. https://
doi.org/10.55075/wa.v48i1.215

Dankwa, A. S., Perkins, L. B., & Perry, J. J. (2025). Repeated backslopped culture usage and prolonged beverage
storage alter Kombucha microbial composition and physicochemical properties. Applied Food Research, 5(2), 101058.
https://doi.org/10.1016/j.afres.2025.101058

De Miranda, J. F., Ruiz, L. F., Silva, C. B., Uekane, T. M., Silva, K. A., Gonzalez, A. G. M., Fernandes, F. F., & Lima,
A. R. (2022). Kombucha: A review of substrates, regulations, composition, and biological properties. Journal of Food
Science, 87(2), 503-527. https://doi.org/10.1111/1750-3841.16029

Grassi, A., Cristani, C., Palla, M., Di Giorgi, R., Giovannetti, M., & Agnolucci, M. (2022). Storage time and temperature
affect microbial dynamics of yeasts and acetic acid bacteria in a Kombucha beverage. International Journal of Food
Microbiology, 382, 109934. https://doi.org/10.1016/j.ijjfoodmicro.2022.109934

Ismauddin, M. 1., Elango, D. D., & Abu Bakar, M. F. (2025). Physico-chemical properties and sensory evaluation of
Kombucha tea-based gummy candy. Letters in Food Research, 2(2), ¢25085. https://doi.org/10.26656/1fr.2.¢25085

Jayabalan, R., Malbasa, R. V., Loncar, E. S., Vitas, J. S., & Sathishkumar, M. (2014). A review on Kombucha tea -
microbiology, composition, fermentation, beneficial effects, toxicity, and tea fungus. Comprehensive Reviews in Food
Science and Food Safety, 13(4), 538-550. https://doi.org/10.1111/1541-4337.12073

390| S6 23/2026



HOA HOG - CONG NGHE THUC PHAM

Kitwetcharoen, H., Phung, L. T., Klanrit, P., Thanonkeo, S., Tippayawat, P., Yamada, M., & Thanonkeo, P. (2023).
Kombucha healthy drink-Recent advances in production, chemical composition and health benefits. Fermentation, 9(1),
48. https://doi.org/10.3390/fermentation9010048

Laureys, D., Britton, S. J., & De Clippeleer, J. (2020). Kombucha Tea Fermentation: A Review. Journal of the American
Society of Brewing Chemists, 78(3), 165-174. https://doi.org/10.1080/03610470.2020.1734150

Lim, T. W., Lim, C. J., Liow, C. A., Ong, S. T., Lim, L. H., Pui, L. P,, Tan, C. P., & Ho, C. W. (2022). Studies on the
storage stability of betacyanins from fermented red dragon fruit (Hylocereus polyrhizus) drink imparted by xanthan
gum and carboxymethyl cellulose. Food chemistry, 393, 133404. https://doi.org/10.1016/j.foodchem.2022.133404

Lim, T. W., Lim, R. L. H,, Liew, P. P,, Tan, C. P., & Ho, C. W. (2026). Improving betacyanins stability by sustainable
application of xanthan gum, CMC and citric acid in fermented red dragon fruit drink: Long-term storage, bio-accessibility
and antioxidant activity. Food and Bioproducts Processing, 155, 157-166. https://doi.org/10.1016/j.tbp.2025.12.008

Lim, T. W,, Lim, R. L. H., Liew, P. P,, Tan, C. P, et al. (2024). Evaluating the potential of stabilised betacyanins from
fermented red dragon fruit (Hylocereus polyrhizus) drink: Sustainable colouration and antioxidant enhancement of
stirred yoghurt. Future Foods, 10, 100452. https://doi.org/10.1016/j.fufo.2024.100452

Loncar, E. S., Djuri¢, M. S., Malbasa, R. V., Kolarov, L. A., & Klasnja, M. T. (2006). Influence of working conditions
upon Kombucha conducted fermentation of black tea. Food and Bioproducts Processing, 84(3), 186-192. https://doi.
org/10.1205/tbp.04306

Pei, Y., Zheng, Y., Yuen, M., Yuen, T., Yuen, H., & Peng, Q. (2025). Preparation, Quality Analysis and Antioxidant
Activity of Sea Buckthorn (Hippophae rhamnoides L.) Kombucha Beverage at Different Fermentation
Temperatures. Foods, 14(8), 1325. https://doi.org/10.3390/foods14081325.

Tejedor-Calvo, E., & Morales, D. (2023). Chemical and Aromatic Changes during Fermentation of Kombucha
Beverages Produced Using Strawberry Tree (Arbutus unedo) Fruits. Fermentation, 9(4), 326. https://doi.org/10.3390/
fermentation9040326

Tran, T., Steyer, D., Verdier, F., Martin, A., Alexandre, H., Grandvalet, C., & Tourdot-Maréchal, R. (2024). Field
investigation of flavored Kombucha’s shelf life unveils high sensitivity of microbial dynamics towards assimilable
nitrogen. Food and Bioprocess Technology, 18(1), 370-391. https://doi.org/10.1007/s11947-024-03470-5

Villarreal-Soto, S. A., Beaufort, S., Bouajila, J., Souchard, J. P., & Taillandier, P. (2018). Understanding Kombucha Tea
Fermentation: A Review. Journal of Food Science, 83(3), 580-588. https://doi.org/10.1111/1750-3841.14068

Watawana, M. 1., Jayawardena, N., Gunawardhana, C. B., & Waisundara, V. Y. (2016). Enhancement of the antioxidant
and starch hydrolase inhibitory activities of king coconut water (Cocos nucifera var. aurantiaca) by fermentation with
Kombucha ‘tea fungus’. International Journal of Food Science & Technology, 51(2), 490-498. https://doi.org/10.1111/
ijfs.13006

EIEITNTE Google Scholar B crossret | 301



