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TOM TAT

Nhirng cong b6 gan day cho thay, 1én men kombucha tir thao duoc c6 thé nang cao hoat tinh sinh hoc cua thao
dugc d6i véi stuc khoe. ‘Nghién cau nay dugc tién hanh nham danh gia anh huong cua thoi gian [én men va ham
luo’ng duong sucrose dén chat lwong cam quan va hoat tinh sinh hoc nuéc uong 1én men kombucha co b6 sung 1a
bi rirng. Nghién ctu cho thay, 1én men kombucha 14 6i ring c6 kha nang lam tang tong ham hrong polyphenol
(TPC), flavonoid (TFC), hoat tinh chbng oxy héa va hoat tinh &rc ché a-amylase so véi dich 14 6i ring chua 1én
men. Dong thoi, két qua nghién ctru cling xac dinh duoc thoi gian 1én men phu hop cho san pham kombucha la
0i rung la 12 ngay véi nong do duong bo sung la 80g/L. San pham nudc uong kombucha 1a 6i rang giau ham
lugng polyphenol tong (TPC = 20,21mg GAE/100mL) va flavonoid tong (14,83 mg QE/100mL) véi hoat tinh
chong oxy hoéa theo kha nang bat goc tu do DPPH (47,37%), ABTS (57,35%) va nang luc khur sat FRAP (2,83)
va hoat tinh tic ché a-amylase (83,5%). Nuéc ubng kombucha 14 6i c6 ham lugng chat khd hoa tan 1a 6,13%,
ham lugng duong khur 14 11563,48 pg/mL, d6 pH la 2,84 va ham lugng acid tong la 6,61 g/L, véi mic do uva
thich chung ctia ngudi tiéu dung 12 6,81 diém.

Tir khda: Kombucha l4 6i rirng, polyphenol, flavonoid, hoat tinh wc ché a-amylase.

DAT VAN BE

Kombucha la mét san pham 1én men truyén théng tir tra den hoac tra xanh bdi hé vi khuén acetic va ndm men.
Ngoai tra den va tra xanh, kombucha con dwoc Ién men tw dich chiét thdo moc, duwoc liéu (Vitas et al., 2020).
Nhu ciu vé kombucha tlep tuc téng trén toan cau, cha yeu la do lgi ich strc khée duwoc cong bé va cac dac tinh
cam quan hap dan cta né (\Nang et al., 2023). Mot sb nghlen ctru da chirng minh rang kombucha c6 cac hoat
tinh sinh hoc quan trong nhw gidi doc, chong tac hai cla cac goc tw do (Aung & Eun, 2021), cung cép nidng Iucrng
va tang cwdéng hé mien dich. Cac hoat tinh sinh hoc cia kombucha cha yéu dén tr hoat déng cua polyphenol va
cac hop chat duoc tao ra trong qua trinh 1én men (Kim et al., 2023). Dang chd y, qua trinh 1én men co thé giap
gia tdng ham lwong polyphenol va cac chéat chuyén héa c6 |O’I TPC va TFC tang lan lwot 3,53 va 5,2 14n (Kim et

al., 2023); catechin, epicatechin, caffeine, acid caffeic, acid gallic va rutin trong kombucha da tang Ién; hoat tinh
chong oxy héa cla kombucha dwgrc tang cuong Ién téi 2,88 1&n (Kim et al., 2023). Bén canh dé, Francis M Mann
va ddng tac gia (2017) da ching minh rdng kombucha tra den cé hoat tlnh &rc ché a-amylase tuyén tuy (ICso =
0,16+0,06% mL/U); trong khi d6 hoat tinh nay khéng c6 trong dich trich tra den (Mann et al., 2017).

L4 6i rirng (Psidium guajava L.) la cay thuéc moc hoang tw nhién tai rieng M'Brak, tinh Bak LAk, dwoc ngudi dan
dia phuong st dung véi nhiéu muc dich khac nhau: kiém soat tiéu chay, giai quyét cac van dé vé da day va diéu
chinh Iuo’ng dwo’ng trong mau & nhirng nguoi mac bénh dai thao dwo’ng (BTD). Cac nghién clru gan day chi ra
réng & 6i 1a nguén glau céac thanh phan polyphenollc va flavonoid, v&i cac hop chat chinh 1a acid galic, catechin,
rut|n quercetin, apigenin, quercitrin, vitexin va apigenin-7-O-D-glucopyranoside (Nguyen et al., 2022). Chiét xuét
l& 8i rivng c6 hoat tinh trung hoa géc tw do, trc ché a- gluc03|dase va a-amylase cao nén co tiém nang hé tro bénh
dai thao ducyng (Nguyen et al., 2023; 2022). Cac cong bo gan day cho thay, polyphenol dwoc xem la chét xo
sinh hoc cé tiém nang (ng dung nhw mot nhém chét tlem nang trong kich sy phat trién cia loi khudn nhw
Bifidobacteriaceae, Lactobacillaceae va (rc ché sw phat trién cta hai khudn nhw Escherichia coli, Clostridium
perfringens va Helicobacter pylori (Plamada & Vodnar, 2021). Muc tiéu cta nghién ctru nay la xac dinh dwoc thoi
glan |én men va ndng do dwdng bd sung dé san xuét nwéc udng Ién men kombucha cé bd sung 14 6i rirng cé gia
tri cdm quan va hoat tinh sinh hoc tét.

VAT LIEU VA PHUONG PHAP
Vat ligu

Tra xanh: Tra Dai Gia - Thai Nguyén, Tra Dai Gia dwoc san xuét theo quy trinh lam tra truyén théng cua Tan
Cuwong Thai Nguyén véi quy md cong nghiép. La bi rirtng dwoc thu hai tai M'Prak, tinh Dak Lak sdy & 50°C dén
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dat d6 &m <10% (w/w). SCOBY (Symbiotic culture of bacteria and yeast) dwoc cung cap bdi cong ty TNHH Xuét
nhap khau Foodplus.

Thuébc thir Folin — Ciocalteu, gallic acid, quercetin (C1sH1007), ABTS (2,2'-Azino-bis(3-ethylbenzothiazoline-6-

sulfonic acid) diammonium salt), DPPH (1,1-diphenyl-2-picrylhydrazyl), a-amlylase (Sigma,My); ethanol,

methanol, DMSO (dimethylsulfoxide), tinh bdt, NaCl, D-glucose, NaOH, Potassium' Sodium Tartratp tetrahydrat‘e,

NaNOz, AlCls, KsFe(CN)s, Trichloroacetic acid, Ferric chloride (Xinglong, Trung Quoc). Cac hoa chat néu trén deu

dat tiéu chuan phan tich.

Phwong phéap nghién ctu

B6 tri thi nghiém

Dé nghién cu anh hudng clia thoi gian (0, 3, 6, 9, 12, 15 ngay) dén chét luong kombucha 14 bi rirng, dich tra duoc

chuan bj bang cach cho 100mL nwéc 80°C vao 5g hén hop tra xanh — la 6i rirng (& tra xanh/la 6i = 25/75 (g/g)),

siéu @m 20 phat; sau do lay 24g scoby + 60ml dich chiét tra + 15ml dich moi (dich nudi scoby) cho vao binh chira

1000ml dich dwéng 5%; tién hanh 1én men trong & nhiét do phong. Theo thoi gian 1n men sé xac dinh ham lwong

céac chét co hoat tinh sinh hoc (ham lwong polyphenol téng - TPC, flavonoids tdng - TFC), hoat tinh chdng oxy héa xac

dinh theo phwong phap bét géc tw do DPPH, bét géc tw do ABTS ™, danh gia nang luc khir st FRAP), hoat tinh Grc

ché a-amylase, lvong duong khir, gid tri cam quan dé chon thai gian Ién men thich hop cho san phdm kombucha la

0i rirng.

Tiép theo, cac nghiém thirc voi ndng d6 dwong khac nhau (40, 50, 60, 70 va 80 g/L) dwoc st dung dé nghién ciru anh

hwéng ctia ndng dd duo’ng trong qua trinh I€n men dén chét lwong kombucha. Cac nghiém thirc ndng do dwong khac

nhau ctia kombucha la i rirng dwoc danh gia vé ham lwong céc chat cé hoat tinh sinh hoc TPC, TFC, hoat tinh chéng
o .z A+ L L e

oxy héa xac dinh theo phwong phap bat goc tw do DPPH, bat goc tw do ABTS , danh gia nang luc kh&r sat FRAP,

hoat tinh rc ché a-amylase, @6 pH, ham lwong acid téng, ham lwvong duong khir va gia tri cam quan cua

san pham.

pH: xac dinh bang cach s dung thiét bi do Hanna HI2210-02.

Phuong phap xéc dinh ham luong acid téng: duwoc xac dinh theo TCVN 4589:1988. Ham lwong acid tdng duoc
tinh theo cong thirc: TA = K—;‘,V x 1000 (g/L); Trong d6 V: thé tich trung binh ctia NaOH 0,1N, mL; v: thé tich mau
dem chudn do, mL; K: hé sbé clia loai acid twong tng v&i 1mL NaOH 0,1N.

Phuong phap xac dinh ham lwong dwong khi~ phwong phap DNS (Axit Dinitrosalicylic) theo Tran Thi Giang va
dong tac gia (2022).

Phuong phap xac dinh ham luong chét kho hoa tan (TSS): dwgc xac dinh theo dd Brix bang cach s dung khic
xa ké.

Phuong phép xéc dinh ham luong polyphenol tdng (TPC): duoc xac dinh theo phuong phap ctia Folin- Ciocalteu, 1927.
Phuong phép xéc dinh ham luong flavonoid téng (TFC): dwoc xac dinh theo phwong phap clia Jia & déng tac giad (1999).

Hoat tinh chéng oxy héa theo DPPH: hoat tinh chéng oxy hoa theo phwong phap bat géc tw do DPPH (2,2- diphenyl-2-
picrylnydrazyl hydrate) dugec tieén hanh theo Nguyen Quang Vinh va Eun (2011). Trolox dwoc stv dung lam déi
chirng dwong. Hoat tinh bat goc tw do DPPH dworc tinh theo mg trolox equivalent (mg TE/g chat kho).

Hoat tinh chdéng oxy hda theo ABTS: hoat tinh chéng oxy héa theo phwong phap bt gbc tw do ABTS™ (2,2
azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)) dwoc tién hanh theo Nguyen Quang Vinh va Eun (2011). Trolox
duoc st dung lam dbi chirng dwong. Hoat tinh bét bat gbc tw do ABTS™ duoc tinh theo mg trolox equivalent (mg
TE/g chét kho).

Hoat tinh chéng oxy hda theo FRAP: theo Nguyen Quang Vinh va Eun (2011)

Ldy 1ml cta dich trd dwoc tron véi dung dich dém phosphate (2,5ml, 0,2M, pH 6,6) va kali ferricyanua
[K3Fe(CN)e] (2,5ml, 1%). Cac hdn hop nay sau dé dwoc G & 50°C trong 20 phit. Sau d6 bd sung thém (2,5ml)
acid trichloroacetic (10%), sau d6 hén hop nay dwoc ly tm trong 10 phat & 1036 x g. Lép trén cha cac dung dich
(2,5ml) dwoc tron riéng véi nwac cat (2,5ml) va FeCls (0,5ml, 0,1%), va cac mic do hadp thu dugc do & bwdc
séng 700nm bang may do UV-Vis. Két qua thu dwoc dwa trén chat chuan 1a Trolox hap thu tai bwéc séng 700nm.

Phwong phdp xdc dinh hoat tinh tec ché a-amylase theo Nguyen va déng tac gid (2022)

Qua trinh tién hanh béng cach trén 200 uL dich kombucha véi ndng do nghién clru véi 300 pL dung dich o—
amylase (2 pg/mL) va G & 37°C trong 10 phat. Tiép theo, bd sung 400 pL dung dich tinh bot 1% trong dém
phosphate va tiép tuc G & 37°C trong 20 phut. Phan (ng két thac bang cach bo sung 2mL dlnltrosallcyllc acid va
dun séi 10 phat, sau do6 1am ngudi dén nhiét d6 phong. Po dd hap thu clia mau & budc séng 540 nm. Két qua
dwoc so sanh voi mau kiém ching chi chira 500 pl dung dich dém, 400 uL dung dich tinh bdt va 2 mL
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dinitrosalicylic acid.

Phuwong phép danh gia cam quan thi hiéu duoc xac dinh (Cung Thi T Quynh et al., 2018): Muc dich nhdm danh
gia mirc do wa thich v& mui, vi, mau séc, trang thai, mirc dd chap nhan chung clia cac mau kombucha |én men
theo cac cong thirc khac nhau. Hoi ddng cdm quan gdm 60 ngudi. M&i ngudi thir s& nhan dwoc 5 cbc mau tra
dwoc ma hoa bang ba chiy sb tranh sy triung 1&p va 1 céc nwéc thanh vi. Mét phiéu hwéng dan yéu cau ngudi
danh gia mic do wa thich clia minh déi voi cac chi tiéu trén thang diém thi hiéu bao gdm 9 diém. Cuc ki khéng
thich: 1; R4t khong thich: 2; Khong thich: 3; Twong dbi khong thich: 4; Khéng thich, khéng ghét: 5; Twong dbi
thich: 6; Thich: 7; R4t thich: 8; Cuwc ki thich: 9.

Phwong phéap xtrly sé liéu

Céc thi nghiém dwoc tién hanh véi 3 1an 1&p lai. Két qua nghién ctru dwoc x& Iy bdng phan mém IBM SPSS
Statistics 22 dé tinh gia tri trung binh, do léch chuan, dd chinh xéc, sy khac biét cé y nghia & mirc p < 5% gilra
cac mau. Céac bidu dd dwoc vé trén phan mém excel 2016.

KET QUA VA THAO LUAN

Anh hwéng cida thoi gian 1én men dén hoat tinh sinh hoc, chéat Iwong cdm quan sén phdm kombucha l&
éi rimg

Thuc vat da dwoc st dung nhw mét ngudn cung cép thanh phan hoat tinh sinh hoc trong hang ngan ndm va nhu
cau vé cac thanh phan tw nhién da tang lén trong thap ky qua. Mot sb nghién ctru cho thdy qua trinh 1én men
kombucha c6 thé lam thay dbi thanh phan va ting hoat tinh sinh hoc clia cac dich chiét thwe vat (Aung & Eun, 2021;
Cardoso et al., 2020). Bang 1 thé hién su thay dbi v& thanh phan va hoat tinh sinh hoc cia nwéc ubng kombucha
l&4 6i rirng theo thoi gian 1én men. Két qua cho thdy, ham lwgng polyphenol tdng sé (TPC) va flavonoid téng sb
(TFC) téng theo th&i gian 1én men va dat gia tri I1én nhat vao ngay thir 12 (23,29 mg GAE/100mL va 17,48 mg
QE/100mL). Xu hwéng tdng TPC va TFC theo thdi gian 1én men tlr ngay 0 dén ngay thir 12 twong dong véi két
qué nghién clru cta Thinzar Aung & Jong-Bang Eun (2021) trén kombucha tao hi&n. Sw thay ddi ham lwong
polyphenol tdng cé thé do hoat déng ctia enzyme va/hodc dd pH thap trong qua trinh [én men da phan cét cac
hop chét phenolic glucoside hodc tannin trong nguyén liéu thanh cac hop chét phenolic tw do (Cardoso et al., 2020).

Hoat tinh chéng oxy héa tang dan trong giai doan diu cla qua trinh 1&n men va sau d6 gidm xudng trong cac
ngay tiép theo (Bang 1). Trong d6, hoat tinh chdng oxy héa theo DPPH ting dan va dat cao nhét 51,79% (ngay
thr 9), sau dé gidm xubng 45,21% vao ngay thi 12, va 44,15% vao ngay thir 15. Tuy nhién, hoat tinh chéng oxy
héa theo ABTS cuia nghiém thirc dat cao nhat vao ngay thir 12 (53,24%), sau d6 gidm xubng 51,14% vao ngay
tht 15. Qua trinh I&n men cé lién quan dén viéc ting hoat tinh chéng oxy hoéa vi c6 sw giai phéng cac hop chét
¢6 hoat tinh sinh hoc cao vao méi trwéng sau khi Ién men (Cardoso et al., 2020). Hoat tinh chéng oxy héa theo
DPPH va cac gbc hydroxyl tang Ién khi ting thdi gian 1én men kombucha ti tra den va tra xanh (Massoud et al., 2022).
Su gia tang kha nang chéng oxy héa c6 méi twong quan thuan véi ham lwgng polyphenol tdng sé trong qua trinh
Ién men (Aung & Eun, 2021).

Bang 1. Anh hwéng théi gian 1én men 1&én TPC, TFC, hoat tinh chéng oxy héa theo DPPH, ABTS, FRAP,
hoat tinh trc ché a amylase, ham lwong dwong khiv ctia kombucha 14 i rivng

Thoi gian 1én men (ngay) 0 (D-0) 3 (D-3) 6 (D-6) 9 (D-9) 12 (D-12) 15 (D-15)

Ham lwong polyphenol tdng e d c b 23,290,26 A

WAL e ey 18,06+0,36 19,9+0,16 20,3140,12°  21,43+0,15 A 23,0340,2

Ham luong flavonoid tong (TFC) ;5 38, god 14,03:0,47°  151880,59°  16,4520,35° 1/48%0.60 14 6540 68°

(mg QE/100 mL)

hsaliichenolexvliiesiice 42,03+1,35°  47,05:0,7° 480,6° 51,79+¢0,74° 42210.05 44 15.0,67¢

DPPH (%)

Hoat tinh chong oxy hoa theo 4587+1,82°  47,38+0,34° 49,9+0,3 50,430,68° 224061 59 1449 74P

ABTS (%)

Egitg'”h eI G2 e 03 2,55+0,04 2,3140,07% 2,41+0,06° 2.4740,0°  2,77+0,01°  2,47+0,09%

Hoat tinh Grc ché o amylase (%)  16,89+0,98°  27,89+41,28%  4031+7,25°  4847+1,38° 208153 44 4141 900

I —— 1815,43+ 3884,37+ 5498,81+ 7160,50+  7508,69+ 9908 75+
ong 9 HO 13,88 34,57° 14,95° 36,28° 209,87° 119,29%

a-f: Cac chi¥ cai khac nhau trong ciing mét hang biéu thj sw khac biét cé y nghia gidia cac ngay lén men khac nhau (p<0,05).
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Nang lwc khir 14 phuwong phap danh gia kha ndng khir ion sét (I1l) thanh ion st (II), 1& mét phwong phap don gian
va thuong duoc st dung dé danh gia kha nang chéng oxy héa do kha néng chuyén dién t&r clia hop chét (Vitas
et al., 2020). Nang lwc khir sét FRAP c6 méi twong quan thuan véi thdi gian 1én men va ham lwong cac hop chat
polyphenol (Aung & Eun, 2021). Két qua & Bang 1 cho thdy, nang luc khir st cla dich kombucha téng theo thoi
gian 1&n men va dat gi4 tri cao nh4t vao ngay 1én men thr 12 (2,77+0,01) va sau d6 gidm vao ngay |én men th
15 (2,47+0,09). Xu hwéng thay ddi ndng lwc khir sét FRAP twong déng véi nghién clru clia Zhou va déng tac gia
(2022), nang lwc khtr s&t FRAP téng dan theo thdi gian 1&n men sau dé giam xudng (Zhou et al., 2022). Nghién
ctu ctia Jakubczyk va ddng tac gia (2020) ciing chi ra rdng ndng luc khir sat FRAP c6 méi twong quan thuan véi
thoi gian 1én men (trong mot khodng gidi han) va ham lwong cac hop chéat polyphenol (Jakubczyk et al., 2020).

Két qua twong tw dbi véi hoat tinh (rc ché a-amylase, téng & giai doan dau cla qué trinh 1&n men kombucha va
dat hoat tinh (rc ché cao nhat vao ngay 1én men thir 12 (55,68%); sau d6 gidm xudng 44,41% vao ngay |én men
the 15. Két qua nay twong ddng véi két qua nghién ctu cla Euis Thinzar Aung va Jong-Bang Eun (2022), cho
thay hoat tinh (rc ché a-amylase ctia kombucha tao bién ting I&n cuc dai vao ngay thir 14 cla qué trinh |én men
I&n lwot 1a 92% va 83% & nghiém thirc nhiét dd 1én men 25°C va 30°C; sau d6 gidm hoat tinh (rc ché vao ngay
th» 22 14n Ilwot 1a 52 va 24% cho cac nghiém thire twong (ng (Aung & Eun, 2022). Mot sé nghién ciru khéc ciing
cho thay hoat tinh &rc ché a-amylase ting I&n trong qua trinh 1&n men, c6 thé do sw gia tdng tbng ham lwong
polyphenol va cac hop chét co hoat tinh trc ché a-amylase trong qua trinh thay phan tinh bot, bat hoat a-amylase
do pH th4p (Mann et al., 2017). Ham lwong dwong khir ctia cac nghiém thire déu téng theo théi gian 1én men. Do
tadng néng dd dworng khir sau 15 ngay Ién men cao nhét [& 9908,75+119,29 (ug/mL); Didu nay c6 thé do cac
enzyme tlr VSV thdy phan sucrose tao thanh glucose va fructose la nguyén nhan lwgng dwong khir tang 1én
trong qua trinh 1én men kombucha (Tu et al., 2019; Zubaidah et al., 2018). Xu hwéng tang lwong duwdng khir theo
thoi gian 1én men phi hop véi két qua nghién clru trén kombucha tao bién (Aung & Eun, 2021).

Chét qung cdm quan cla thyc phdm doéng vai trd quan trong trong qua trinh thwong mai hoa san phém. Vi vay,
san pham kombucha sé& dwoc danh gia chéat lwgng cdm quan théng qua m&c d6 wa thich san pham cla ngum
tiéu dung theo thi gian 1én men dé xac dinh duoc thoi glan |&n men phu hop. Két qua cho thay, vé chi tiéu cam
quan mau séc vao ngay Ién men thtr 0 la cao nhét (6,03 diém) va thap nhéat vao ngay 1én men the 15 (5,87 diém).
DPiém cam quan vé& mui, nghiém thirc vao ngay Ién men thir 12 1a cao nhét (7,05 diém), thap nhat vao ngay the
15 (5,27 dlem) Vao ngay Ién men thr 15, san pham ¢6 mui chua nong, mui thom nhe cla la i va vao ngay lén
men thtr 12, san pham c6 mui la 6i va mui san pham lén déc trung. Diém cdm quan vé vi, cao nhét dat 6,82 diém
(ngay thtr 12), va thdp nhét [a 5,6 diém (ngay thtr 15). Nhin chung, diém cam quan cao nhat v& vi [a vao ngay lén
men th&r 12; ngay lén men th& 9, san phdm cé vi ngot nhe, khdng qua chua; san phdm cé do6 ngot cao va it chua
(ngay tht 0, 3, 6); sé&n pham cé dd chua cao, khong con do ngot gét khé chiu (ngay th&r 15). Biém cadm quan vé
trang thai, ngay tht 9 cho gia tri cao nhét (6,18 diém) va thap nhat vao ngay lén men thir 15 (5,53 diém). Nhin
chung, cac nghiém thirc déu cé trang thai Iong, khong qua duc va khong c6 can, riéng mau vao ngay 15 c6 do
duc nhiéu hon. Mtrc 6 chdp nhan chung vé cam quan vao ngay th®r 12 c6 sb diém cao nhét (6,87 diém), sau d6
dat 6,7 (ngay thi 9), tiép theo dat 6,43 (ngay th 6) va cubi ciing |a 5,88; 6,12; 5,98 (ngay 0, 3, 15 twong (rng).

10
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Mau sic Mai Vi Trang thai ~ Murc dé
chap nhan chung
Tiéu chi
= D0 ma D-3 = D-6 D-9 B D-12 = D-15

Hinh 1. Chéat lwong cam quan cta cac nghiém thirc theo thei gian [&én men
a-d: Cac chi cai khac nhau trong cling mét tiéu chi biéu thj s khac biét cé y nghia gitia cac ngay l1én men khac nhau (p<0,05).

Tu cac két qua cho thay, thoi gian 1&8n men phi hop nhét 14 12 ngay; nwéc udng kombucha 14 i rivng c6 ham
lwong ham lwong polyphenol tdng (TPC) va flavonoid tdng (TFC) cao nhét, twong trng 23,29 mg GAE/100mL va
17,48 mg QE/100mL; v&i hoat tinh chéng oxy héa theo ABTS (%), hoat tinh chdng oxy héa theo FRAP, hoat tinh
trc ché a-amylase va gia tri cdm quan cao nhat; twong &ng 53,24%: 2,77; 55,68% va 6,87 diém.
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Anh hwéng cda néng dé dich dwong Ién men dén pH, ham Iwong acid téng, ham lwong chét rdn hoa tan
(TSS), ham lwong céc chét cé hoat tinh sinh hoc, chét Iong cam quan san phdm kombucha 14 6i rimg
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Hinh 2. Anh hwéng ctia néng dé dwong dén do pH Hinh 3. Anh hwéng ciia néng dd dwéng dén ham lweng acid
cua kombucha theo th&i gian 1én men téng cta kombucha theo th&i gian 1én men

a-c: Cac ch cai khac nhau bidu thj sw khac biét c6 y nghia gitia céc nghiém thic & ngay 1én men thi 0 va cac chi# in hoa A-C
biéu thj st khac biét cé y nghia gitra cac nghiém thirc & ngay 1én men thir 12 (p<0,05).

Két qua Hinh 2 cho thay, pH cua céac nghiém thirc giam sau 12 ngay Ién men; nghiém thirc 80 g/L c6 gia tri pH
th4p nhét (2,84) va nghiém thirc 40 g/L c6 gia tri pH cao nhat (2,91); twong rng véi d6 giam pH 1a 11,57 va 8,1%.
D6 pH gidm la do céc acid dwoc sinh ra trong qué trinh 1én men b&i ndAm men va vi khuan. Xu hwéng gidm pH
theo thai gian 1én men phu hop véi két qua cia Chunhai Tu va ddng tac gia (2019) khi Ién men kombucha whey
dau nanh. B pH gidm la do céc acid dwoc sinh ra trong qua trinh 1&n men (Aung & Eun, 2021). NAm men sé
chuy&n héa glucose va fructose thanh ethanol; sau giai doan 1&n men ethanol, vi khuén acetic sé& st dung
glucose dé sinh ra acid glucuronic va chuyén héa ethanol thanh acid acetic (Vanida Osiripun, 2021). Két qua cho
thdy viéc str dung ndng d6 duwong cao la ngudn carbon chinh cho cac vi sinh vat trong qua trinh |én men
kombucha. Déi v&i d6 giam pH nhanh & cac nghiém thirc 60, 70, 80 g/L s& gay kho khan cho viéc kiém soat hoat
déng ctia nAm men va vi khuan acetic; nghiém thire 40 g/L c6 d6 gidm pH 6n dinh nhat. Két qua Hinh 3, ham
lweng acid tbng cla cac nghiém thirc cua ngay 1én men thtr 12 so véi ngay thir 0 déu tang, nghiém thirc 80 g/L
¢6 ham Iwong acid téng cao nhét (6,61 g/L) va nghlem thirc 40 g/L c6 ham lwong acid tdng thap nhét (6,43 g/L).
Xu hwéng thay dbi do acid nay la dac trung cho qua trinh 1&n men kombucha va n6 co xu hwong twong ddng véi
nghién ctru kombucha tdo bién (Aung & Eun, 2021). Téng sb acid ting lén vi dwdng duwoc chuyén héa béi vi
khuan @& tao ra acid hitu co, vi vay qua trinh Ién men cang dai, lwong acid hivu co dwoc tao thanh cang cao (Tu
et al., 2019). Céc loai nAm men (Saccharomyces cereviseae) chuyén héa glucose tao thanh ethanol va CO..
Ethanol sau dé dwoc oxy hda thanh acetaldehyde b&i Acetobacter, sau d6 dwoc chuyén thanh acid acetic.

QUua trinh 1&8n men kombucha nh& vi khudn va nAm men sé& chuyén héa dwdng thanh acid hitu co' nén néng do
duwong (ham lwong chat khd hoa tan (TSS)) sé gidm theo thdi gian 1én men. Két qua Bang 2 cho thay trong quéa
trinh Ién men, TSS clia cac nghiém thirc d&u giam sau 12 ngdly. TSS cao nhét la clia nghiém thirc 80 g/L (6,13 °Bx) va
TSS thép nhét I nghiém thirc 40g/L (2,87 °Bx); twong (rng v&i dé gidm Brix 1an lwot [a 12,43% va 23,05% So Vi
ngay dau lén men. Xu hwéng thay d6i TSS nay phu hop véi nghién clru clia Wang va déng tac gia (2023) trén
kombucha tra den, TSS c6 xu hwéng gidm theo thdi gian 1én men, TSS cla kombucha gidm 4,87+0,06% xubng
3,1320,21% trong sudt qué trinh 1&n men trong 14 ngay.

Ham Iwong polyphenol va flavonoid tdng sé cao nhéat tim thdy & nghiém thic bbé sung 40 g/L 1an luot la
24,66+0,22 mg GAE/100mL va 20,33+0,3 mg QE/100mL va thap nhét la cta nghiém thirc 80 g/L lan lwot 1a
20,21+0,2 mg GAE/100mL va 14,83+0,11 mgQE/100mL (Bang 2). So v&i ngay dau 1én men, TPC, TFC cua tat ca
cac nghiém thirc déu tang. Két qua nay twong ddng véi béo céo cla Thinzar Aung va Jong-Bang Eun (2021) vé
dd tang TPC va TFC clia san pham kombucha tdo bién (Aung & Eun, 2021). Sy gia tdng TPC va TFC c6 thé do
sw thay phan cac hop chét polyphenol do trao dbi chéat ctia VSV (Hsieh et al., 2021).

Hoat tinh chéng oxy héa theo DPPH va theo ABTS déu ting sau 12 ngay I&n men; hoat tinh chéng oxy héa theo
DPPH cua nghiém thirc 80 g/L |a cao nhat (47,37+0,96%) va thdp nhét 1a nghiém thirc 40 g/L (44,09+0,85%):
hoat tinh chdng oxy héa theo ABTS clia nghiém thirc 40 g/L 1a cao nhét (60,38+1,07%) va thap nhat 13 nghiém
thirc 80 g/L (57,35+0,33%) (Bang 2). Tuy nhién, hoat tinh chéng oxy héa theo ABTS gilra cac nghiém thirc 50,
60, 70 va 80 g/L khong cé sw khac biét c6 y nghia. Cac nghiém thirc khac nhau cé hoat tinh chéng oxy hoa khac
nhau, c6 thé lién quan dén chat nén va anh hwéng bdi hoat ddng trao ddi chat cia ndAm men va vi khuén trong
moi trwdng nudi cdy. Sw gia tdng hoat tinh chéng oxy héa c6 thé do TPC téng, do hoat dong clia enzyme va/hodc
dd pH thap trong qua trinh I&n men 1am téng cac hop chét phenolic cé trong lwgng phan t&r nhé (Cardoso et al., 2020).

Két qua tuong tw déi voi nang lyc khir sat FRAP (Bang 2), nang luc khir s&t FRAP clia cac nghiém thirc vao
ngay lén men th&r 12 déu cao hon so v&i ngay dau Ién men. Nghiém thire 70 g/L ¢ nang lwc khir sat FRAP cao
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nhét (2,86), nghiém thirc 40 g/L c6 nang luc khir st FRAP la thap nhét (2,79). Viéc tang nang luc khir sat FRAP
6 lién quan dén viéc gidi phéng cac hop chat polyphenol va flavonoid trong qua trinh Ién men (Aung & Eun, 2021).

Bang 2. Anh hwéng néng do dwong cuaa dich tralén TSS, TPC, TFC, hoat tinh chéng oxy hoa
theo DPPH, ABTS, FRAP, hoat tinh trc ché a amylase, ham lwgng dwong khiv ctia kombucha |4 6i rivng

Néng dé dweng (g/L) 40 50 60 70 80

Thei gian 1én men (Ngay) 0 12 0 12 0 12 0 12 0 12
Ham Iwgng chét kho hoa 3,73+ 2,87+ 45+ 3,6+ 5.2+ 4,53+ 6,2+ 5,4+ 7+ 6,13+
tan (TSS) (46 Brix) 0,12° 0,12% 0,1° o 0° 0,12° o° 0® (0 0,12*
Ham luong polyphenol téng 19,55+ 2466+ 1912+ 20,97+ 1833+ 2003+ 1841+ 20,63t 17,69+ 20,21+
(TPC) (mg GAE/100 mL) 0,32% 0,22" 0,36% 0,42° 0,23 0,02 0,09 0,13 0,23 0,2
Ham Iwgng flavonoid téng 13,65+ 20,33+ 11,21+ 14,72+ 1294+ 14,99+ 1295+ 1585+ 1141+ 14,83+
(TFC) (mg QE/100 mL) 0,62° 0,3* 0,28" 0,22° 0,33 0,04° 0,272 0,12° 0,38° 0,11¢
Hoat tinh chéng oxy hoa 35,7+ 44,09+ 41,93+ 46,91+ 43,67+ 4535+ 41,36+ 4516+ 42,87+ 47,37+
theo DPPH (%) 1,7° 0,85°  0,21ab 0,49" 0,91 0,2° 0,21° 0,3%¢ 1,36 0,96"
Hoat tinh chéng oxy héa 39,05+ 60,38+ 39,63+ 57,84+ 4505+ 57,92+ 41,76+ 58,82+ 38,89+ 57,35+
theo ABTS (%) 0,9° 1,07" 0,66° 0,71° 1,28% 0,48° 0,81° 0,95° 0,74° 0,33°
Hoat tinh chéng oxy hoa 2,39+ 2,79+ 2,55+ 2,82+ 2,52+ 2,84+ 2,66 2,86 2,6+ 2,83+
theo FRAP o° 0°¢ 0,02° 0,01® 0,02° 0,01"® 0,01° o* 0,02° 0,01®
Hoat tinh trc ché a amylase 21,1+ 51,44+ 21,02+ 58,94+ 20,34+ 72,18+ 18,48+ 77,47+ 22,54+ 83,5+
(%) 1,49 0,42% 3,37 1,53° 3,03 0,35° 0,9 0,23° 0,69 559"

1931,96  5122,61 2082,39  6248,7 184587  7446,96  2088,04 9576,52 2032,61  11563,48
Buwong kht (ug/mL) + + + + + + + + + +
17,96° 107,06% 10,04° 60,41° 11,49° 162,5¢ 26,222 64,06° 34,32° 53,29%

a-e: Cac chir cai khac nhau bidu thi sw khac biét ¢é y nghia gitka cac nghiém thic & ngay Ién men thi» 0 va céc chir in hoa A-E
biéu thj st khac biét cé y nghia gitra cac nghiém thic & ngay [én men thr 12 (p<0,05).

Bén canh do, hoat tinh (rc ché a-amylase ctia cac nghiém thirc vao ngay Ién men thir 12 déu téng so véi ban dau
(ngay thir 0); trong dé nghiém thirc 80 g/L cho thay hoat tinh (rc ché a-amylase la cao nhét (83,5%), th&p nhét dbi
v&i nghiém thirc 40 g/L véi hoat tinh (rc ché a-amylase la 51,44%. Hoat tinh &c ché a-amylase téng trong qua
trinh 1én men la do sy gia tdng tdng ham lwong phenolic, sy thay dbi thanh phan clia cac hop chét polyphenol
trong didu kién pH thdp va su gia ting cla cac hop chét c6 hoat tinh (rc ché a-amylase do qué trinh [én men
(Mann et al., 2017).

Lwong dwéng khir ctia cac nghiém thire déu tdng vao ngay Ién men thir 12 so véi ngay 1én men th& 0, cao nhéat
la nghiém thie 80 g/L, ham lwong dwdng khtr 11563,48 pg/mL; thdp nhét 1& nghiém thie nghiém thie 40 giL,
ham lwgng dwong khir 5122,618 pg/mL. Lwgng dwong khir tang la do sucrose duoc thiy phan thanh glucose va
fructose b&i b&i ndm men trong moi trwong acid (Tu et al., 2019). Xu hwéng tang lvong dwong khtr theo thoi
gian |én men phu hop véi két qua nghién clvu trén kombucha tdo bién (Aung & Eun, 2021).

Theo Hinh 4, két qua mo ta cam quan ctia cac nghiém thirc dya trén thang diém 9. V& mau sac, nghiém thirc 70
g/L cho diém cam quan cao nhat (6,75), va thap nhét 14 cac nghiém thirc 40, 50 va 60 g/L cung dat 6,38 diém.
Tuy nhién, didm cdm quan v& mau séc khong cé y nghia théng ké. Didm cam quan vé mui, nghiém thirc 80 g/L 1a
cao nhéat (6,31 diém) va thap nhat 1a nghiém thirc 40 g/L (5,25 diém). Nhin chung, cac nghiém thirc d&u cé mui
d&c trwng cda 14 6i, mui sdn pham lén men; tuy nhién, mui ctia cac nghiém thirc déu khong qua gat.
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Mau sac Mui Vi Trang thai _ Murc do
chap nhan chung
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=3 400/L 50g/L B 60g/L == 700/L £33 80g/L

Hinh 4. Két qua mirc do yéu thich san pham kombucha theo néng dé dwong

a-c: Cac chi¥ cai khac nhau trong cting mét tiéu chi biéu thj sy khac biét ¢é y nghia gidia cac nghiém thirc néng dé duong
khac nhau (p<0,05)
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Diém ca&m quan vé vi, nghiém thirc 80 g/L cao nhéat dat 6,88 diém va thdp nhét 1 nghiém thirc 40g/L (4,81 diém).
Nhin chung, cac nghiém thirc d&u cé vi chua nhe, khdng gat, ¢ vi ngot dju; tuy nhién, nghiém thic 40 g/L va 50
g/L, cdm quan vién danh gia c6 d6 chua cao hon; diéu nay la do dd ngot th&p nén ty I1& ham lwong dwdng/ham
lweng acid thap; do d6, 2 nghiém thirc ndy cé mirc d6 wa thich vé vi thAp hon so véi cac nghiém thire 70 g/L va
80 g/L. Biém cam quan vé trang thai, nghiém thtrc 80 g/L 14 cao nhét (6,94 diém) va nghiém thikc 50 g/L 1a thap
nhét (6 diém). Cac mau c6 trang thai 1dng, trong, khong duc, mau tra dic tring. Cudi cling la miee d6 chap nhan
chung clia cac mau véi sé diém cao nhéat la nghiém thirc 80 g/L va 70 g/L dat 6,81 didm, thap nhéat 1a nghiém
thirc 40 g/L (5,75 diém). Két qua nay cho thay, didu kién 1én men kombucha l4 i rirng 1a bd sung duwong
sucrcose 80 mg/L, san pham tao thanh cé hwong vi hai hoa va ham lwgng chét cé hoat tinh sinh hoc, hoat tinh
chéng oxy héa hau hét déu hon trong cac mau nghién ctu.

KET LUAN

Nghién ctu cho thay, 1én men kombucha d& lam thay dbi tdng ham lwong polyphenol va flavonoid cta dich 14 bi
rirng theo thdi gian va dan dén sw gia ting hoat tinh chdng oxy héa va &rc ché a-amylase clia san phadm. Két qua
nghién ciing da xac dinh dwoc thoi gian 1én men kombucha 14 &i rivng pht hop la 12 ngay voi ndng do dudng 80 giL.
San phdm nuwéc ubng kombucha 14 6i rivng c6 chiva ham lwong polyphenol tong, flavonoid téng twong (ng 20,21 mg
GAE/100mL; TFC la 14,83 mg QE/100mL v&i hoat tinh chdng oxy héa theo DPPH cao nhét, theo ABTS, theo
FRAP va hoat tinh &c ché a-amylase cao nhat lan lwot 1a 47,37%; 57,35%; 2,83 va 83,5%. San pham c6 téng
chét chat hoa tan, duwdng khiv, pH va ham lwong acid téng 1an lwot 1& 6,13%; 11563,48 pg/mL; 2,84; 6,61 g/L Vi
mirc d6 wa thich chung cGia ngui tiéu dung la cao nhét véi 6,81 didm.

Loi cam on: Nhom tic gid xin Qi 01 cam on dén Truong Dai hoc Su pham K thudt Thanh phé Ho Chi Minh va Vién Cong
nghé Sinh hoc va Moi truong, Truong Dai hoc Tay Nguyén vé viéc ho tro' kinh phi, co so vat chat dé hoan thanh nghién ciru nay.
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EFFECTS OF FERMENTATION TIME AND SUCROSE CONCENTRATION
ON THE QUALITY AND BIOLOGICAL ACTIVITY OF WILD GUAVA LEAF
KOMBUCHA

Dang Thi Ngoc Dung®, Nguyen Minh Trung? Nguyen Quang Vinh*
"Ho Chi Minh City University of Technology and Education, Ho Chi Minh City, Vietham
2Tay Nguyen University, Dak Lak Province, Vietnam

®Institute of Biotechnology and Environment, Tay Nguyen University, Dak Lak Province, Vietnam

SUMMARY

Recent publications show that fermenting kombucha from herbs can enhance the biological activity of the herbs
for health benefits. The current study describes the effects of fermentation time and sucrose concentration on the
sensory quality and biological activity of kombucha supplemented with wild guava leaf extract. The study found
that wild guava leaf kombucha fermentation increased the total polyphenol content, flavonoid content,
antioxidant activity, and o-amylase inhibitory activity compared to unfermented wild guava leaf extract.
Moreover, the results indicated that the suitable fermentation time for wild guava leaf kombucha was 12 days
with an added sugar concentration of 80 g/L. The wild guava leaf kombucha product was rich in total polyphenol
content (20.21 mgGAE/100mL) and total flavonoid content (14.83 mgQE/100 mL) with antioxidant activity
measured by DPPH radical scavenging (47.37%), ABTS (57.35%), and FRAP reducing power (2.83) and a-
amylase inhibitory activity (83.5%). The kombucha beverage had a soluble solid content of 6.13%, the reducing
sugar content is 11563.48 pg/mL, the pH is 2.84, and the acidity is 6.61 g/L, with a general consumer preference
score of 6.81 points.

Keywords: Wild guava leaf kombucha, polyphenol, flavonoids, a-amylase inhibitory activity.
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