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Tém tit:

Nghién civu danh gic anh hwong ciia qud trinh 1én men dén dic tinh héa Iy, hoat tinh sinh hoc va chdt hrong
cam quan ciia kombucha tir hoa hong, hoa ciic va hoa diu biéc. Ba logi co chdt dwrge cdy giong SCOBY va lén
men & 30°C trong 15 ngay. Trong qud trinh lén men, sinh khoi SCOBY va dg acid chudn do tang, trong khi pH
va tong chat rdn hoa tan giam. So véi ngay 0, ham heong polyphenol tong va flavonoid tong tai ngay 10 ting
lan luot 106,6-160,2% va 76,4-163,8%, hoat tinh khu géc DPPH va ABTS tang tuong ung 38,7-213,0% va
70,8-148,0%. Cdc chi tiéu nay c6 xu huong giam khi kéo dai lén men dén ngay 15. Piém cam quan trung binh
ciing dat cao nhat tai ngay 10, dao dong tir 6,57 dén 7,37. Trong cdc moc khao sdt, lén men 10 ngay tao dwoc sw
cdn bang tot nhdt gitta ham lwong hop chdt phenolic, hoat tinh chong oxy héa va chat heong cam quan. Két qua
khang dinh hoa héng, hoa ciic va hoa ddu biéc la nhitng co chat tiém nang dé phdt trién kombucha thdo méc.

Tir khéa: hoat tinh chong oxy héa, chit heong cam quan, hop chdt phenolic, kombucha thiao méc, thoi gian
lén men

Physicochemical characteristics, antioxidant activity, and sensory quality of
kombucha produced from rose, chrysanthemum, and butterfly pea flowers

Abstract:

This study evaluates the effects of fermentation on the physicochemical characteristics, bioactive properties,
and sensory quality of kombucha produced from rose, chrysanthemum, and butterfly pea flowers. The three
flower substrates were inoculated with a symbiotic culture of bacteria and yeast (SCOBY) and fermented at
30°C for 15 days. During fermentation, SCOBY biomass and titratable acidity increased, whereas pH and
total soluble solids decreased. Compared with day 0, total polyphenol and total flavonoid contents on day
10 increased by 106.6-160.2% and 76.4—163.8%, respectively, while DPPH and ABTS radical-scavenging
activities increased by 38.7-213.0% and 70.8—148.0%, respectively. These parameters tended to decline when
fermentation was extended to 15 days. Mean sensory scores also peaked on day 10, ranging from 6.57 to 7.37.
Among the fermentation times investigated, 10 days provided the most favorable balance between phenolic
content, antioxidant activity, and sensory quality. The findings demonstrate that rose, chrysanthemum, and
butterfly pea flowers are promising substrates for the development of herbal kombucha beverages.

Keywords: antioxidant activity, sensory quality, phenolic compounds, herbal kombucha, fermentation time

378| 86 27/2026



HOA HOG - CONG NGHE THUC PHAM

1. bit van dé

Kombucha 14 d6 udng 1én men truyén thong duoc san xuat tir dich tra bo sung dudng nho hé cong sinh
giita vi khuan va ndm men (SCOBY). Trong qué trinh 1én men, hé vi sinh vat chuyén hoa duong va cac thanh
phan cua dich nén, tao thanh acid hitu co va lam bién d6i cac hop chét phenolic (Jayabalan et al., 2007).
Nhing bién dbi nay gop phan hinh thanh huong vi dic trung, dong thoi lién quan dén hoat tinh chdng oxy
hoa, khang khuan va khang viém di dugc ghi nhan & kombucha (Cardoso et al., 2020).

Bén canh cac loai tra truyén théng, céc dich chiét thao moc dang dugc nghién ctu lam co chét thay thé
nham khai thac ngudn hop chat sinh hoc va da dang hoa huong vi kombucha (Zhang et al. 2021). Hoa hong
(Rosa sp.), hoa cuc (Chrysanthemum morifolium) va hoa dau biéc (Clitoria ternatea L.) 1a nhitng nguyén
lidu thuong duge sir dung dé pha ché dd udng thao moc. Canh hoa hong chira cac hop chit phenolic va thé
hién hoat tinh chdng oxy hoa (Vinokur et al., 2006); hoa ctic giau flavonoid va acid phenolic, voi hoat tinh
chbng oxy hoa va khang viém da duoc ghi nhéan (Li et al., 2019); trong khi hoa dau biéc chira nhidu hop chat
phenolic va anthocyanin tao mau, dic biét 1a cac dan xuét ternatin c6 hoat tinh chéng oxy hoéa (Escher et al.,
2020). Nhitng dic tinh nay cho thy tiém ning sir dung 3 loai hoa 1am co chat phat trién kombucha.

Nghién ctru nay khao sat qua trinh 1én men kombucha tir hoa hong, hoa ctc va hoa dau dé tao do udng co
hoat tinh chdng oxy héa va chit lugng cam quan tbt, gop phan da dang hoa san pham kombucha tir thio moc.

2. Vit liéu, phwong phap

2.1. Vit liéu

Hoa hdng (Rosa sp.), hoa cuc (Chrysanthemum morifolium) va hoa dau biéc (Clitoria ternatea L.) dugc
thu mua tai vudn trong (phuong Xuan Huong - Pa Lat, Lam Pong, Viét Nam). Nguyén liéu duoc siy ¢
50°C cho dén khi dat d6 4m dudi 10%. Con gidng dwoc cung cip bai Cong ty TNHH Foodplus (Ha Noi,
Viét Nam).

2.2. Lén men kombucha

Déi voi timg loai hoa, 10 g nguyén liéu khé dwoc ham trong 1 L nude nong trong 20 phat. Dich him sau
d6 duogc loc bo b, bo sung sucrose dén ndng d6 100 g/L va dé ngudi dén nhiét do phong. Con gidng SCOBY
duoc bd sung véi lwong 30 g/L, cung v6i 10% (v/v) dich kombucha tir mé 1én men trudce lam dich mdi. Hon
hop duoc 1én men tinh ¢ 30°C trong 15 ngdy va tranh anh sang truc tiép (Bao Xuyen et al., 2024). Sinh khi
SCOBY moéi hinh thanh dugc thu vao ngay 5, 10 va 15, rira béng nudc ct, thim kho va can khdi lugng tuoi,
sau d6 sdy ¢ 50°C dén khéi luong khong do6i dé xac dinh khéi lwong kho. Cac dic tinh héa 1y duge xac dinh
vao ngay 0, 5, 10 va 15; mau ngay 0 duoc thu ngay sau khi bo sung gidng. pH duoc do bang may Mettler
Toledo J12683, tong chét rin hoa tan bang khuc xa ké va biéu thi theo °Brix. D¢ acid chuan do duoc xac dinh
bang NaOH 0,1 N véi chi thi phenolphthalein va biéu thi theo mg acid acetic (Cohen et al., 2023).

2.3. Dinh lwgng polyphenol téng (TPC) va flavonoid tong (TFC)

TPC duoc xac dinh theo Singleton & Rossi (1965). Mau kombucha (500 pL) dugc tron voi 500 pL nude
cét, 500 pL thudc thir Folin-Ciocalteu 10% va 500 uL Na2COs 10%, it & 40°C trong 30 phiit roi do & 765 nm.
Két qua duoc tinh theo dudng chuén acid gallic (0-100 pg/mL) va biéu thi bing mg GAE/L.

TFC dugc xac dinh theo Chang et al. (2002). Mau kombucha (500 pL) dugc tron voi 1,5 mL ethanol, 0,1
mL AICL 10%, 0,1 mL kali acetat 1 M va 2,8 mL nudc khir ion, 0 ¢ nhiét d6 phong trong 30 phut r6i do &
415 nm. Két qua dugc tinh theo duong chuan quercetin va biéu thi bang mg QE/L.

2.4. Pdnh gid hogt tinh chong oxi héa bang DPPH va ABTS

Déi v6i phép thir DPPH, 50 pL mau duoc tron v6i 1 mL dung dich DPPH di hiéu chinh, 1 trong t6i 30
phat & nhiét do phong va do d6 hip thu & 517 nm. Di véi phép thir ABTS, 50 pL miu dugc tron véi 1 mL
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dung dich ABTS+* di hiéu chinh, u & nhiét d6 phong trong 30 phut va do ¢ 734 nm. Két qua dugc tinh theo
dudng chuén Trolox va biéu thi bang mg TE/L (Nguyen et al., 2025).

2.5. Danh gia cam quan

Chét luong cam quan dugc danh gia bai 20 ngudi thir theo thang thi hiéu 9 diém, tir 1 (hoan toan khong
thich) dén 9 (cuc ky thich). Mau dugc dung trong cdc tring, ma hoa bang ba chir s6 ngiu nhién va phuc
vu theo thir tu ngau nhién; nude loc dugc dung dé suc miéng giira cac mau. Nguoi thir danh gia mirc do
wa thich dbi voi hinh thire, mau sic, mui, d ngot, d6 chua va do chat. Piém cam quan tong hop dugc tinh
bang trung binh diém cua sau thudc tinh. Tat ca nguoi thir duoc thong bao vé nghién ctru va dong ¥ tham
gia (Drake et al., 2023).

2.6. Phwong phdp phdn tich dii li¢u

Thi nghiém duoc bd tri hoan toan ngiu nhién voi ba lan lp. S6 liéu duoc trinh bay duéi dang trung binh
+ d6 1éch chudn va phan tich baing ANOVA mét yéu t6, sau d6 so sanh bang kiém dinh Tukey ¢ mirc y nghia
5% (p <0,05), stt dung SAS 9.4.

3. Két qua va thao luin

3.1. Tinh chit héa ly ciia kombucha si dung co chit hoa hong, hoa ciic va hoa diu biéc

Bang 1. Su phit trién ciia SCOBY va sy thay déi tinh chét héa 1y ciia kombucha
sir dung co chit hoa hdng, hoa ciic, hoa diu biéc sau 15 ngay 1én men

Khéi lwong SCOBY (g)
Mau Thot  héi lwong | Khéi lwong pH °Brix Acld acetic
gian o e (mg/L)
Ngay 0 - - 5,85 +0,29° | 10,17 + 1,182 40,31 + 6,93
Kombucha Ngay5 | 1,71£0,10° | 0,16+ 0,03° | 3,99+0,11° | 7,13+ 0,12° | 4.853,88 + 152,48°
hoahong |Ngay 10 | 2,32+0,32° | 0,24 +0,02° | 2,79+ 0,02° | 6,13 +0,12° | 7.373,37 + 116,41°
Ngay 15 | 5,70 +0,122 | 0,30 +0,03* | 2,75+ 0,01° | 5,87 +0,15¢ | 10.862,22 + 154,712
Ngay 0 — - 5,56 + 0,012 | 10,93 + 0,812 29,33 + 6,24¢
Kombucha (Ngay5 | 3,22+0,02° | 0,28 +0,06° | 4,39 +0,15° | 8,63+ 0,59° | 3.540,77 + 220,05°
hoaclic  |Ngay 10 | 4,11+0,03° | 0,41+0,03° | 3,05+0,02¢ | 7,31 £0,10° | 6.820,52 + 182,49°
Ngay 15 | 6,05+ 0,56° | 0,47 +0,08° | 2,64 +0,11¢ | 573 £0,12¢ | 9.404,44 + 143,832
Ngay 0 - - 5,34 +0,02* | 9,61 % 0,28¢ 36,66 + 4,04¢
Kombucha |Ngay 5 | 2,43+0,06° | 0,35+0,02° | 4,37 +0,46° | 7,33+ 0,76° | 3.546,67 + 203,31°
E%acdau Ngay 10 | 4,06 +0,04° | 0,49 +0,10° | 3,13+ 0,03° | 593 +0,12° | 7.800,92 + 111,48°
Ngay 15 | 6,62 +0,40a | 0,64 +0,02a | 2,52 +0,03d | 5,23 + 0,06d | 9.600,81 + 177,16a

Dit liéu duoc trinh bay dudi dang trung binh £ d6 1éch chuan. Trong tirng loai kombucha va ddi voi
ting chi tiéu, cac gia tri mang chit cai khac nhau thé hién su khac biét c6 y nghia giita cac thoi diém 1én
men (p < 0,05).

Sinh khdi SCOBY ting theo thoi gian ¢ ca 3 loai kombucha (Bang 1). Tir ngdy 5 dén ngay 15, khoi luong
tuoi tang tu 1,71-3,22 g 1én 5,70-6,62 g, trong khi khdi lugng kho tang tir 0,16-0,35 g 1én 0,30-0,64 g; su
khac biét giita cac thoi diém c6 ¥ nghia thong ké (p < 0,05). Két qua cho thiy, dich chiét ctia ca 3 loai hoa
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déu co kha nang duy tri hoat dong ctia hé vi sinh vat va sy hinh thanh mang cellulose bdi vi Kkhuén acid acetic
(Villarreal-Soto et al., 2018).

pH giam 16 rét trong 10 ngay dau va tiép tuc giam hodc 6n dinh vao cudi qua trinh 1én men. Cu thé, pH
ban dau cua cac mau dao dong tir 5,34 dén 5,85 va giam con 2,52-2,75 & ngay 15. Riéng kombucha hoa hong
khong c6 su khéac biét vé pH gitra ngay 10 va ngay 15 (p > 0,05). Pong thoi, tong chét rin hoa tan giam lién
tuc tir 9,61-10,93°Brix xudng con 5,23-5,87°Brix (p < 0,05), cho thdy cac chat hoa tan, chu yéu la duong, da
duoc st dung trong qua trinh 1én men.

Nguoc lai, do acid chuan do6 tang dang ké & ca 3 loai kombucha, tir 29,33-40,31 mg duong lugng acid
acetic/L & ngay 0 1én 9.404,44-10.862,22 mg duong lugng acid acetic/L ¢ ngay 15 (p < 0,05). Su giam dong
thoi ctia pH va °Brix clng véi sy gia ting do acid phul hgp voi qua trinh ndm men chuyén héa duong thanh
ethanol, sau d6 vi khuén acid acetic oxy héa ethanol va tao cac acid hitu co (Cohen et al., 2023). Nhin chung,
ca 3 loai dich hoa déu thich hop cho qua trinh 1én men kombucha, thé hién qua sy phat trién ciia SCOBY,
mirc tidu thu chit hoa tan va kha niang acid hoa méi trudng.

3.2. Swthay déi ham lwgng polyphenol tong, flavonoid tong va hoat tinh chong oxy héa ciia kombucha
str dung co chit hoa hong, hoa ciic va hoa ddu biéc

Bang 2. Su thay ddi ham lrgng polyphenol tong, flavonoid tong va hoat tinh chdng oxy héa
ciia kombucha sir dung co chit hoa hong, hoa ciic, hoa diu biéc sau 15 ngay 1én men

My Thévi gian TPC TFC DPPH ABTS
(mg GAE/L) (mg QE/L) (mg TE/L) (mg TE/L)
Ngay 0 21,92 +0,98° 7,18 £1,07° 40,47 + 3,60° 45,15+ 3,17°
Kombucha Ngay 5 28,89 + 5,020 9,87 +2,12° 100,25 +7,14° | 93,76 + 5,812
hoa hong Ngay 10 45,29 + 3,382 17,94 +1,65* | 112,99 +13,65* | 111,97 +6,37°
Ngay 15 25,51 + 2,400 12,02 + 3,540 79,33 + 6,26° 82,92 + 5,05
Ngay 0 33,85 + 3,24° 6,18 £ 1,19° 20,85 + 3,85¢ 36,21 + 2,87°
Kombucha Ngay 5 51,97 + 6,65 6,58 + 2,31° 55,60 +2,41° | 54,62 +4,84%
hoa clc Ngay 10 70,43+ 13,54° | 10,90 * 1,56° 65,27 + 2,812 61,86 + 0,75°
Ngay 15 48,78 + 2,96° 8,99 + 1,29 37,85 + 4,50° 46,29 + 3,29
Ngay 0 9,68 + 0,59° 4,59 + 0,84° 54,85 + 3,08 32,27 + 9,43
Kombucha Ngay 5 22,36 + 1,432 8,55 + 1,59 74,58 + 1,75 48,89 + 2,73
hoa dau biec | Ngay 10 25,19 + 2,138 12,11 + 1,982 76,08 + 0,45° 73,23+ 1,912
Ngay 15 16,94 + 0,89° 8,76 + 1,26° 51,86 + 7,75 47,91 + 2,14°

Dir liéu duoc trinh bay dudi dang trung binh + d¢ léch chuén. Trong tirng loai kombucha va ddi vai
ting chi tiéu, cac gia tri mang chit ci khac nhau thé hién su khac biét c6 y nghia giita cac thoi diém 1én
men (p < 0,05).

Qua trinh 1én men 1am gia ting ham lugng TPC, TFC va hoat tinh chdng oxy hoa ciia kombucha tir ca 3
loai co chét (Bang 2). Céc chi tiéu ting trong 10 ngdy dau va déu dat gia tri cao nhat tai ngay 10. So vi ngay
0, TPC va TFC tai ngay 10 lan luot dat muc gép khoang 2,1-2,6 lan va 1,8-2,6 lan. Hoat tinh chéng oxy hoa
cling tang ro rét; chéng han, DPPH cta kombucha hoa héng tang tur 40,47 1én 112,99 mg TE/L, con ABTS
ctia kombucha hoa dau biéc tang tur 32,27 1én 73,23 mg TE/L.

Su gia ting nay c6 thé lién quan dén hoat dong enzyme cua hé vi sinh vét, qua d6 phan giai cac hop chat
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phenolic ¢ dang lién két hodc ciu triic phirc tap thanh nhitng dang don gian, hoa tan va c6 hoat tinh chéng
oxy hoda cao hon. Xu huéng ting TPC trong qua trinh 1én men ciling dugc ghi nhan ¢ kombucha tra xanh,
bach tra va hong tra (Jakubczyk et al., 2020). Tuong tu, d6i v6i kombucha tir vo qua ca phé cascara, TPC,
TFC cung hoat tinh khir gbc DPPH va ABTS ting dén ngay 14 rdi giam ¢ ngay 21 (Bao Xuyen et al., 2024).
Nhirng khac biét nay cho thay, dién bién ciia hop chat phenolic va hoat tinh chdng oxy hoa phu thudc vao
loai co chat ciing nhur thoi gian 1én men.

Khi thoi gian 1én men kéo dai dén ngay 15, TPC, TFC va hoat tinh khir gbc DPPH, ABTS déu giam c6 ¥
nghia so v&i ngay 10. Su suy giam nay c6 thé do cac hop chat polyphenol va flavonoid tiép tuc bi phan hiy,
oxy héa hoac chuyén hda boi hé vi sinh vat, tir d6 lam giam kha nang khur géc tur do cua san ph?im. Do thanh
phan phenolic riéng 1¢ chua dugc xac dinh, co ché nay can duoc kiém chtng thém. Nhu vy, trong cac mdc
khao sat, 10 ngay 1a thoi gian 1én men thich hop dé thu nhan kombucha tir 3 loai hoa ¢6 ham lugng hop chat
phenolic va hoat tinh chéng oxy héa cao.

3.3. Ddnh gid cim quan d6 uéng kombucha lén men tiv co chit hoa hong, hoa ciic va hoa diu biéc

Hinh 1. Piém cim quan trung binh ciia kombucha hoa héng, hoa ciic va hoa diu biéc
theo thoi gian lén men

(a) Kombucha hoa hong (b) Kombucha hoa ciic (c) Kombucha hoa dau biéc

Hinh thitc Hinh thitc Hinh thitc

/ B ._\\Aau sic Do cha

b6 ngot Do ngot

---0--- Ngiy 5 —0O— Ngay 10 -=&- Ngay 15

Diém cam quan trung binh cta ca ba loai kombucha déu ting tir ngay 5 dén ngay 10 va giam khi kéo dai
1én men dén ngay 15 (Hinh 1). Tai ngay 10, kombucha hoa héng, hoa ctic va hoa dau biéc lan luot dat 7,15;
6,57 va 7,37 diém, cao nhit trong cac thoi diém khao sat. Sy gia ting diém cam quan dén ngay 10 chi yéu
lién quan dén sy cai thién cia cac thude tinh mui va vi. Dién hinh, diém ua thich déi voi mui ciia kombucha
hoa hong tang tir 3,80 & ngdy 5 1én 7,40 & ngay 10; diém wa thich ddi véi do chat cia kombucha hoa cuc ciing
tang tir 1,90 1én 7,00. Trong khi do, hinh thirc va mau sic da dat mirc twong ddi cao ngay tir ngay 5. Diéu nay
cho théy giai doan 1én men ban d4u chua tao dwgc mui vi hai hoa, con sau 10 ngay, cac san phém dat duoc
su can bang cam quan tot hon.

Khi thoi gian 1én men kéo dai dén ngay 15, diém cam quan trung binh giam & ca ba loai kombucha. Sy
suy giam tap trung chu yéu & cac thudc tinh vi, ddc biét 1a mirc do va thich dbi vai vi chua, chi con 4,20 diém
& kombucha hoa hong, 4,70 diém & kombucha hoa ciic va 3,80 diém ¢ kombucha hoa d4u biéc. Nguoc lai,
cac thudc tinh thi giac it thay ddi; hinh thirc va mau sic cua kombucha hoa dau biéc van 1an luot dat 7,50 va
7,70 diém. Nhu vay, mirc do acid héa cao & giai doan cudi, thay vi su thay d6i vé hinh thirc, 13 nguyén nhan
chinh [am gidm muc do va thich.

Két qua nay phii hop v6i Cohen va cong su, theo d6 su gia ting d¢ acid lam ting cam nhén vi chua va do
chat, d(‘Sng thoi lam giam cam nhan vi ngot va mac do wa thich dbi voi kombucha (Cohen et al., 2023). Bén
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canh d6, Zhang et al. (2021) cho thiy co chét thao mdc tao ra thanh phan chét bay hoi va dic diém cam quan
khac nhau, qua d6 anh hudng dén murc d6 chap nhan san pham. Trong diéu kién nghién ctru nay, 10 ngay la
thoi gian [én men phu hop nhét dé tao su can bfmg gilta mui, vi ngot, vi chua va d¢ chat cua kombucha tur 3
loai hoa.

4. Két luan

Nhin chung, hoa hong, hoa clic va hoa dau biéc 1a nhitng nguyén liéu phi hop dé san xuit kombucha c6
hoat tinh chéng oxy hoa va chat luong cam quan tét. Qua trinh 1én men lam gia ting ham luong polyphenol,
flavonoid va kha nang khir gbc tw do ctia ca 3 san pham. Trong diéu kién nghién ciru, 1én men trong 10 ngay
tao duoc su cin bang phu hop gitta ham lugng hop chét sinh hoc, hoat tinh chéng oxy héa va cac thudc tinh
cam quan; trong khi kéo dai dén ngay 15 lam san pham acid héa manh va giam chat luong. Két qua cho thiy
tiém nang str dung ba loai hoa nay dé phat trién va da dang hoa cic san pham kombucha thao moc m
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