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TOM TAT

Nghién ctu thuc hién nhim danh gia kha ning lén men kombucha va sinh tdng hop axit
glucoronic cia hé cong sinh Zygoascus meyerae va Komagataeibacter saccharivorans. Diéu kién
lén men duoc khao sat bao gém: Nong do duong ban dau (15, 20, 25, 30°Brix) va nhiét 46 moi
truong lén men (20, 25, 30, 35°C). Chi tiéu theo d6i nhu sau: pH, chat kho hoa tan téng s6 (TSS),
duong khty, axit tdng, axit glucoronic & 3, 6, 9, 12 ngay léen men. Két qua cho thdy, hé cong sinh
Zygoascus meyerae va Komagataeibacter saccharivorans phat trién twong hoé trong diéu kién
khdo sat, thé hién qua cac chi tieu ghi nhan nhu sau: pH va TSS giam lién tuc theo thoi gian lén
men; qua trinh sinh t6ng hop axit hitu co va axit glucoronic tang theo su phat trién ctia hé cong
sinh; duong khtt ting lén & ngay léen men thit 3, sau d6 gidm & cac ngay lén men ti€p theo. Trong
do6, nong do duong ban dau 20°Brix, nhiét do moi truong 1én men 25°C, & 9 ngay lén men cho
thdy kha ning sinh téng hop axit glucoronic cao nhat, dat 74,33 mg/L (pH: 3,02 + 0,07; TSS:

10,00 + 0,87°Brix; duong khit: 14,69 + 0,64 mg/mL; axit téng 7,03 = 0,08 mg/mL).

Tirkhoa: Glucuronic axit, Komagataeibacter saccharivorans, kombucha, Zygoascus meyera.

1. DAT VAN BE

Kombucha 1a nudc udng lén men tir hé cong
sinh vi khuian va nidm men (SCOBY - Symbiotic
Culture of Bacteria and Yeast), men trong moi
truong nudc tra va duong [1]. Heé vi sinh SCOBY la
con giéng khoi dong qua trinh 1én men nuéc udng
kombucha [2, 3], trong d6 ndm men Zygoascus
meyerae tham gia vao qua trinh chuyén héa duong
thanh rwou twong tu nhu Saccharomyces
cerevisiae, chung thuong c6 mat trong qua trinh
lén men nudc trai ciy [4]. Komagataeibacter 1a
moét chi vi khuan thuoc ho Acefobacteraceae,
trong qua trinh 1én men kombucha thi loai dién
hinh la Komagataeibacter xylinus
(Gluconacetobacter xylinus hoiac Acetobacter
xylinum) [5], day 1a loai vi khu4n chinh trong moi
truong 1én men kombucha, chdng sinh téng hop

cac axit hitu co nhu axit acetic va axit glucoronic,
tham gia vao qua trinh hinh thanh mang cellulose
trén bé mat dich tra, day 1a moi truong dé hé cong
sinh SCOBY phat trién [6]. Axit glucuronic 1a hop
chat duoc quan tam dac biét, chung duoc tao ra do
qua trinh oxy héa glucose bdi vi khudn acetic
thudc giong Komagataeibacter, axit glucuronic ¢
dic tinh khtt doc manh, 1a thanh phan co6 gia tri
dinh duong va tot cho stic khoe con nguoi [7].

Thoi gian gan day, nuoc uong kombucha duoc
stt dung phé bién vi nhimg loi ich ma n6 mang dén
cho stic khoe ctia nguoi diing. Ngoai cac san phdm
kombucha lén men cong nghiép thi ho gia dinh co
thé lén men bing cach tw tao con giong theo
phuong phap dan gian, hodc mua con giong tai cac
cho truyén thong, do ca nhan tu tao va nhan giong
ban. Vi vay, ngudn goc ctia con gidong gan nhu
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khong duoc xac dinh ro, thanh phan hé vi sinh
trong con giong cé thé bao gdm nhitng loai gay hai
cho stic khoe, sau qua trinh lén men cac loai nay
c6 kha nang sinh ra doc t6 trong san pham. Trong
qua trinh 1én men, hé cong sinh khong duoc kiém
soat, nhom vi khudn lactic hoic vi khudn acetic
phat trién manh, két qua cta qua trinh lén men
lam cho san phdm c6 pH thap, vi chua manh, khi
uong vao anh hudng dén hoat dong cta cac
enzyme co6 trong da day. Vi vy, nghién ctru nay
duoc thuyc hién nham xac dinh diéu kién men
kombucha, kha ning sinh téng hop axit glucoronic
clla ndm men Zygoascus meyerae va vi khuin
Komagataeibacter saccharivorans duoc phan lap
tai tinh Kién Giang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu, hoa chit va thiét bi

Nguyeén lieu: Ndm men Zygoascus meyerae va
vi khuidn Komagataeibacter saccharivorans da
duoc phan lap, tuyén chon va dinh danh tir cac
mau kombucha nuoéi tht cong tai khu vuc tinh
Kién Giang (cho Rach Séi va chg Minh Luong); tra
den Phuc Long tai 0,5 kg (@6 4m < 10%; tanin >
6%); duong saccharose Bién Hoa Pure tui 1 kg (d0
4m < 0,05%; do Pol > 99,80°Z).

Cac hoa chat st dung gom: NaOH (Trung
Quoc), sodium potaaium tartrate (Trung Quoc),
3,5-Dinitrosalicylic axit (An P¢), D-glucose (Trung
Quoc), kit K-Uronic ctia hang Megazyme (Ireland)
duoc cung cép boi Cong ty C6 phan Hoa chat mién
Nam, thanh phé Can Tho.

Thiét bi, dung cu: Khic xa ké cam tay Atago
(ATC, Atago, Nhat Ban) d6 phan giai 0,2%, do
chinh xac + 0,2%; pH ké dé ban (HI5222, Hanna,
Italia) do phan giai 0,001 - 0,01, d6 chinh xac +
0,002 - 0,01; may do quang phé UV-Vis (722N,
Inesa, Trung Quéc) dai budc song 380 - 1.000 nm,
d6 chinh xac £+ 2 nm.

2.2. Phuong phap nghién ciru

22.1. B0 tri thi nghiém

Chuén bi méi truong lén men: Nudc dun soi
dé nguoi (50 - 60°C), cho 5% (w/v) tra den vao
ngam 10 - 15 phut, loc bd ba 14y phan nudc tra, dé
nguoi dén 30°C.

Chuén bi giong: Tang sinh giong vi khudn va
nam men dé dat mat s6 10° t& bao/mL.

- Khio sdt anh hudng cua néng do duong ban
diu bo sung vdo nudc tra st dung Ién men nudc
uong kombucha:

Thi nghiém duoc bo tri hoan toan ngau nhién
voi 3 1an 1ap lai, 1 nhan t6 (néng d6 dudng sucrose
trong nudc tra). Chudn bi dich tra & nong do
duong 15, 20, 25, 30°Brix, cho hé cong sinh (ndm
men: vi khudn) ty 1é 1: 1, chang 4% (v/v) vao dich
tra da chuan bi [8], lén men tinh va hiéu khi &
nhiét d6 phong thi nghiém. Theo doi cac chi tiéu:
pH, TSS, duong kht, axit téng, axit glucoronic
ngay lén men 3, 6, 9, 12.

- Khdo sat anh huong cia nhiét do moi truong
lén men nuoc uong kombucha:

Thi nghiém duoc bé tri hoan toan ngau nhién
voi 3 lan ldp lai, 1 nhan t6 (nhiét do lén men).
Chuén bi dich tra & néng d6 duong da chon & thi
nghiém trén, cho hé cong sinh (ndm men: Vi
khuén) ty 1é 1: 1, ching 4% (v/v) vao dich tra da
chuén bi, 1én men tinh va hiéu khi & nhiét do: 20,
25, 30, 35°C. Theo doi cac chi tieu: pH, TSS, duong
khtr, axit tong, axit glucoronic ngay lén men 3, 6,
9, 12.

2.2.2. Phuong phdp phan tich cidc chr tiéu Iy
hoad

Xac dinh pH: Dung pH ké @é ban Hanna, thuc
hién theo moé td cta Nguyén Thi Phuong va
Nguyén Thuy Huong (2018) [8].

Xac dinh TSS: Dung khuc xa ké Alpha Atago,
thuc hién theo mo ta ctia Nguyén Thi Phuong va
Nguyén Thuy Huong (2018) [8].

Xac dinh duong khir khir bang phuong phéap
3,5- Dinitrosalicylic axit (DNS) [9].

Xac dinh axit téng bang phuong phap chuin
do [10].

X4ac dinh ham lwong axit glucuronic bang
phuong phap do phan cuc véi lwong D-glucuronic,
luong NADH duoc hinh thanh théng qua hoat
dong cua uronate dehydrogenase (UDH) duoc do
& budc séng 340 nm [11].

2.2.3. Phuong phap thu thap va xir Iy s6'liéu

Phan mém Microsoft Excel (phién ban 2021)
stt dung dé tinh toan va vé cac do thi. Két qua thu
duoc trong cac thi nghiém duwoc biéu thi bing gia
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cuia cac nghiém thirc thong qua LSD vai do tin cay
95%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng clia ndng do duong ban diu
dén qua trinh lén men nuéc udng kombucha

tri trung binh. Phan mém thong ké Statgraphic
Centurion (phién ban 19.01.0002) st dung phén
tich phuong sai (Analysis of variance - ANOVA)
kiém dinh muc do khac biét co y nghia thong ke

Bang 1. Anh hudng ciia néng do duong ban diu dén pH, TSS, ltong dudmg khir va axit tdng trong qua

trinh lén men nuéc udng kombucha

R P Thoi gian D Puong khir Axit téng
Nong d6 duong (°Brix) (ngay) pH TSS (°Brix) (mg/mL) (mg/mL)
3 5,04 +0,13" | 13,00+ 0,50 | 19,17 + 1,00 2,73 +£0,31°
6 4,11+0,19 9,17 + 0,29" 13,69 + 1,35 | 5,20 +0,53¢
15
9 3,50 + 0,094 7,50 +£0,87% 11,19+ 1,38" | 6,44 + 0,24
12 3,20 + 0,10 7,33 +0,29* 10,40 + 1,38 | 7,47 +0,35"
3 464 +0,11% | 17,17 +£0,29¢ 22,41+ 0,90 4,89 £ 0,21¢
6 3,73+0,15° | 13,50 £ 0,00% | 16,58 + 1,61¢" | 6,32 + 0,14%
20
9 3,26 +0,12¢ 9,17+ 0,76" 14,36 £ 1,21°% | 7,04 +£0,18%
12 3,10 £0,10™ | 8,43+0,40® | 11,36+0,96* | 7,97 + 0,20’
3 490+0,11" 22,17 + 0,29 27,48 +2,56° | 5,02 +0,26°
6 3,98 +0,13" | 14,50+ 1,00 | 22,64 + 2,01 6,00 + 0,004
25
9 3,23+0,12¢ | 13,00+ 1,00 | 16,37 + 1,32%" | 6,54 + 0,27
12 2,97 £ 0,122 12,17 +1,04° | 14,23 +1,42°¢ | 8,08 + 0,43
3 4,44 +0,08% 24,83 + 0,29 32,04 + 2,06' 5,28 +0,24¢
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6 3,73+0,23° | 17,50+ 1,00¢ | 2598+0,97% | 6,80 + 0,14"
9 3,49+0,06° | 17,00+ 1,73% | 22,84+1,000 | 7,05+ 0,36g"
12 3,00+0,17® | 15,17+0,76" | 18,40 +2,50" | 7,95+ 0,22'

Ghi chu: S6'liéu Ia trung binh ctia 3 In Igp lai. Trong cung mot cot, nhimg cot co chir cdi khac nhau
thé hién s khac bié¢t co y nghia thong ké theo phép thir LSD ¢ do tin cay 95%.

3.1.1. pHva 1SS

Két qua & bang 1 cho théy, 6 ngay dau lén men
pH giam manh, dén ngay 9 va 12 pH giam nhung it
hon so voi thoi gian dau. Két qua thi nghiém tuong
te voi két qua nghién cttu ctia Malbasa va cs
(2008) [12], Massoud va cs (2022) [13], khao sat
tac dong ctia ndong do duong ban dau anh huéng
dén gia tri pH cua dich tra trong qua trinh 1én men
nuoc uéng kombucha.

Khi thay d6i nong do duong ban dau 15 -
30°Brix, TSS ghi nhan thay déi khac biét c6 y
nghia thong ké & tit ca cac nong do. Két qua &
bang 1 cho thdy, TSS c6 xu huong giam theo cac
moc thoi gian khao sat. Thoi gian 1én men 12 ngay
tong so chat kho hoa tan ghi nhan gidm it, & moc
thoi gian nay, cac mau cé néng do duong ban dau
15, 20, 25°Brix c6 téng s6 chat kho hoa tan do
duoc khac biet khong co y nghia thong ke so voi
ngay 9, trit mau 30°Brix. Qua d6 cho thdy, & nong
d0 duong cao khong thuan loi cho qua trinh
chuyén hda va sinh téng hop cac chat khi lén men
nudc uong kombucha.

Su thay d6i ctia pH va TSS lién quan mat thiét
dén hoat dong cta vi sinh vat trong qua trinh lén
men [6]. Giai doan dau lén men, khi ching giong
khéi dong vao moi truong nudc tra, vi khudn va
nam men sé trai qua qua trinh thich nghi v6i moi
truong sau d6 ting truong va di vao 6n dinh dé
thuc hién cac hoat dong trao ddi ciing nhu sinh
téng hop cac chat. Chi s6 pH va TSS c6 xu huéng
giam theo thoi gian 1én men, do qua trinh lén men
ndm men st dung duong lam co chit phat trién
sinh khéi, chuyén hoa mot phan duong thanh
ethanol nén tdng s6 chat kho hoa tan giam theo
thoi gian, déng thoi vi khuin acetic chuyén hoa
mot phan ethanol sinh ra thanh cac axit hitu co

lam cho pH giam [2, 3]. Giai doan lén men tiép
theo, mat s6 vi sinh c6 xu huong gidm, sau thoi
gian phat trién cuc dai va 6n dinh cac hoat dong
trao ddi chat dién ra manh lam co chat trong moi
truong bi tiéu hao, dong thoi cac axit sinh tong
hop tich lay theo thoi gian lam pH ctia moi truong
nuoc tra giam manh. Piéu nay khong thuan loi dé
nam men phat trién, lic nay mat sé6 nAm men bat
dau gidm, cac hoat dong chuyén hoéa dién ra cham
dan, kéo theo luong ethanol sinh ra gidm di lam
cho vi khuén acetic phat trién han ché hon giai
doan lén men trudc, diéu nay thé hién qua chi so
pH va TSS do duoc gidam, nhung khong nhiéu nhw
giai doan truéec.

3.1.2. Puong khit va axit tong

Két qua & bang 1 cho thdy, duong khit tang &
ngay lén men thit 3, sau d6 giam & cac ngay 6, 9 va
12, gidm it vao cac ngay lén men cudi. Diéu nay
duogc giai thich nhu sau, theo Antolak va cs (2021)
[14], duong khtt c6 trong nudc tra chu yéu la
duong glucose, fructose, day 1a két qua cta qua
trinh ndm men hoat dong sinh ra enyzme inverter
thay phan duong sucrose thanh glucose, fructose,
vi vay lam luong duong khir do duwoc & ngay thi 3
tang lén so voi ngay dau lén men. Tiép theo, ndm
men dung duong glucose dé€ thuc hién cac qua
trinh trao déi chat tao thanh ethanol, vi vay & ngay
lén men tiép theo luong duong khtr c6 xu huéng
giam (ngay 6 va 9), sau d6 gidm cham lai (ngay 9
va 12) do diéu kién bat loi vé moi trudng song nén
kha nang hoat dong ctia hé cong sinh bi han ché,
luong duong tiéu hao khong con nhiéu nhu giai
doan truoc.

Két qua & bang 1 cho thdy, axit téng ting
manh trong thoi gian dau lén men (ngay 3 va 6) va
tiép tuc ting (ngay 9 va 12), nhung it hon so véi
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thoi gian dau. Theo thoi gian lén men, khi thay d6i
noéng do duong ban dau tir 15 - 30°Brix, luong axit
tong do duoc ting theo cac mdoc thoi gian khao sat.
Dbiéu nay duoc giai thich nhu sau, nong do duong
dung trong qua trinh lén men kombucha anh
hudéng dén qua trinh trao ddi chat cia hé cong
sinh va su tuong tac gitta cac vi sinh vat trong hé
cong sinh, vi vay cac hop chat sinh téng hop duoc
thu nhan ciing thay déi [14].

90
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Tt cac chi tieu phan tich cho thdy, nong do
duong 15 va 20°Brix c6 su 6n dinh trong qua trinh
lén men & ngay 9 va 12, thé hién qua két qua thong
ke chi tiéu TSS va duong khir (15°Brix); pH va TSS
(20°Brix). Trong d6, nong do duong 20°Brix 9
ngay lén men ghi nhan khac biét khong cé y nghia
thong ké so voi nong do duong 25°Brix 9 ngay len
men.

3.2. Anh hudng clia ndng do duong ban diu
dén qua trinh sinh t6ng hop axit glucoronic

6 9 12

Thoi gian 1én men (ngay)
Hinh 1. Biéu d6 kha nang sinh téng hop axit glucoronic theo thoi gian 1én men tuong (mg
voi sy thay ddi nong do duong ban dau

Do thi hinh 1 cho thiay, ham luong axit
glucoronic ting theo mdc thoi gian khao sat, ngay
1én men tht 6 ham luwong axit glucoronic ghi nhan
& cac mau co6 xu huong tang, trong dé ting manh
nhat & mau c6 nong do duong ban dau 20°Brix,
tuong ung v6i ham luong do duogc la 65,67 mg/L.
Ngay lén men thtt 9 va 12, két qua ghi nhan ham
lwong axit glucoronic tiép tuc ting & tit ca cac
mau, nhung tang it hon so voi ngay 1én men thit 6,
trong d6 mau cé néong do duong ban dau 20°Brix
c6 ham luong axit glucoronic ngay 9 va 12 khac
biet khong cé y nghia thong ké. Nong do duong
dung trong qua trinh 1én men kombucha anh
hudéng dén qua trinh trao ddi chat cia hé cong
sinh va su tuong tac gitta cac vi sinh vat trong hé
cong sinh, vi vay cac chat sinh tong hop trong qua
trinh l1én men ciing thay ddi [14]. Trong d6, axit
glucoronic 1a két qua cia qua trinh oxy héa duong
glucose trong moi truong c6 su hoat dong cta vi
khuén acetic. O giai doan dau (ngay lén men tha 3
va 6), luong glucose trong moi truong con nhiéu

va vi khuén acetic hoat dong manh nén méi truong
nudc tra rat giau axit glucoronic, giai doan tiép
theo luong duong glucose giam, day 1a co chat dé
vi khuin va nim men thuc hién cac qua trinh trao
déi chat, vi vay luong glucose bi oxy hoa tao thanh
axit glucoronic it dan [15].

Két qua cho thdy, néng do duong 20°Brix cé
ham luong axit glucoronic cao nhat & cac ngay
khao sat 6, 9 va 12, nén néng do ban dau 20°Brix
duoc co dinh cho b6 tri thi nghiém tiép theo.

3.3. Anh huéng ctia nhiét 6 moi truong dén
1én men nudc uéng kombucha

3.3.1. pHvd TSS

Két qua & bang 2 cho thdy, khi thay déi nhiet
d6 moi truong léen men 20 - 35°C, pH ctia mau cé
xu huéng gidm theo cac moéc thoi gian khao sat.
pH duogc ghi nhan giam nhanh & 6 va 9 ngay 1én
men, sau dé giai doan 9 - 12 ngay pH giam it hon
so voi giai doan ban dau. Két qua trén duoc giai
thich nhu sau, nhiét d6 méi truong la mét trong
nhiéu yéu t6 tac dong dén qua trinh phat trién cta
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heé vi sinh vat cong sinh trong qua trinh Ién men
tra kombucha. Theo Antolak va cs (2021) [14],
nhiét d0 moi truong tir 20 - 30°C 1a khoang thich
hop cho su phat trién cta hé cong sinh 1én men
kombucha, tuy nhién & diéu kién nhiét do can cudi
(gan vé moc nhiét do 20°C) thi qua trinh phat trién
va trao déi chat ctia hé cong sinh cham dan nén
két qua thi nghiém cho thdy pH ctia cAc mau lén

men & 20°C cao hon so v6i cac mau 25 va 30°C.
Doéng thoi, nhiét do ting truéng t6i vu cho vi
khuin Komagataeibacter xylinus cac gia tri nim
trong khoang tir 18 - 25°C, nhiét do t6i vu cla
Zygosaccharomyces rouxii gan 30°C nén cac mau
lén men & nhiét d6 moi treong 25 va 30°C ¢é su 6n
dinh & cac ngay lén men th 9 va 12 [16].

Bang 2. Anh hudng clia nhiét @6 moi trieong dén pH, TSS, duong khir va axit tdng
trong qua trinh 1én men nuwéc uéng kombucha

Nhiét do Thoi gian D Duong khir g
0 (ngay) pH TSS (°Brix) (mg/mL) Axit tong (mg/mL)

0 5,5+ 00,00' | 20,00+ 0,00¢ 4,33 +0,76 1,20 + 0,02°
3 5,03+0,12¢ | 18,33+0,29 | 16,28 +0,75¢ 3,04 +0,39
6 4,27 + 0,21 14,50 + 0,87 | 14,74 + 1,17 4,36 + (0,37

20
9 3,63+0,15" | 13,00+ 1,005 | 12,17 +1,00° 5,33 +0,39°
12 3,40 £ 0,26 | 12,50+ 0,50%® | 13,67 +0,76% 7,50 + 0,30
3 440+0,10' | 15,83+0,76 | 22,48 +0,92 4,48 + 0,14
6 3,53+0,15% | 12,67+0,29% | 20,25+ 1,10' 6,19 + 0,25°

25
9 3,02+0,07°¢ | 10,00+ 0,87% | 14,69 + 0,64° 7,03 £0,08"
12 2,97 £0,12° [ 850+ 0,50 16,60 + 0,532 8,40 £ 0,36’

30 3 4,64 +0,07 16,67 £ 0,76! 21,42 + 1,20 4,16 + 0,14°¢
6 3,80+0,13" | 12,33+0,29% | 18,42+ 0,86" 541 +0,41°
9 3,21+0,12% [ 10,67 +0,58° | 13,04 +1,29% 6,56 + 0,28
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12 3,07+£0,15% | 9,67+0,58 | 15,87 +0,40% 8,23+ 0,25

3 3,83+0,06" | 14,17+0,29" | 25,70 +1,03" 4,59 + 0,06

6 3,30 £0,10° | 12,00+0,00° [ 20,69+ 0,81' 6,70 + 0,12
35

9 2,77 +0,06a" | 8,83+0,76™ | 13,64 + 0,57 7,57+0,18'

12 2,63+0,06° [ 6,67+0,29 10,62 + 0,68 8,91 + 0,06

Ghi chu: S6'liéu 12 trung binh cua 3 Ian Iap lai, Trong cung mot cot, nhiing cot co chir cdi khdc nhau
thé hién sur khac biét co y nghia thong ké theo phép thir LSD ¢ do tin cdy 95%.

Két qua & bang 2 cho thdy, khi thay déi nhiét
d6 moi truomg 1én men 20 - 35°C thi TSS ctia mau
duoc ghi nhan cé xu huéng gidm theo cac méc
thoi gian khao sat. Cu thé, & nong do duong ban
d4u ctia cac mau duoc c6 dinh & 20°Brix, & ngay 3
va 6 ctia qua trinh 1én men, TSS do dugc giam
manh & tit ca cAc mau & nhiét do moi truong lén
men khac nhau, trong d6 nhiét do moi truong lén
men 25 va 30°C c¢6 TSS do duoc khac biét khong
c6 y nghia thong ké. Ngay len men thir 9 va 12,
TSS & cac mau giam it hon so véi giai doan dau,
trong d6 mau c6 nhiét do 1én men 20°C ghi nhan
TSS ngay 9 va 12 khac biét khéng c6 y nghia
thong ké. Theo Neffe-Skocinska va cs (2017) [17],
trong qua trinh lén men nuéc udng kombucha,
TSS thay ddi lién quan mat thiét dén su phat trién
hodc ttc ché ciua hé cong sinh, nguoc lai su phat
trién nay ciing gop phan lam thay déi tdng s6 chat
kho hoa tan ctia moi truong.

3.3.2. Puong khir va axit tong

Khi thay ddi nhiét 6 moi truong 1én men nhu
da khao sat thi ham luong axit tdng duoc ghi nhan
tang theo cac moc thoi gian khao sat. Cu thé nhu
sau, luong axit téng clia mau ngay 0 1a 0,12
mg/mL, dén ngay lén men thit 3 tit ca cac mau cé
luong axit tdng tang. Két qua & cac ngay lén men
tiép theo cho thdy, luong axit téng ting lén va
khac biét c6 y nghia thong ke theo cac moc thoi
gian khao sat tir 6 - 12 ngay lén men. Két qua nay
tuong tu voi két qua nghién ctru ctia Nhan va cs

(2020) [18] khi khao sat nhiét d0 moi truong lén
men kombucha tir 10 - 28°C. Tran va cs (2020) [19]
khi nghién ctru vé nhiét do lén men nuéc udéng
kombucha tir 20 - 30°C trong 10 ngay 1én men, qua
trinh tiéu hao duong va qua trinh axit hoa dién ra
nhanh hon & nhiét do 1én men 30°C, diéu nay duoc
giai thich, khi lén men & nhiét d6 cao lam ting toc
do dong hoc ctia cac qua trinh phén tng, thuc ddy
qua trinh trao ddi va tao ra cac chiat manh mé hon.
Bén canh d6, nghién cttu ctia De Filippis va cs
(2018) [16] cho thay, nhiét do lén men kombucha
& 30 - 25°C 1a diéu kién thuan loi cho quan thé vi
khuén acetic téng hop va trao ddi chat so véi nhiét
do6 lén men 20°C. Diéu nay phu hop vdi két qua ghi
nhan cda thi nghiém & diéu kién lén men 25°C,
luong axit téng thu nhan duoc cao hon so véi 20 va
30°C.

Két qua cho thdy, khi thay ddi nhiet 0 moi
truong 1én men 20 - 35°C, luong duong khkr ctia
cac mau duoc ghi nhan cé su thay ddi theo cac
moc thoi gian khao sat. Cu thé nhu sau, qué trinh
lén men kombucha, ham luong duwong kht ting
lén & ngay lén men tht 3, sau d6 giam xuéng dén
ngay lén men tht 12. Ham luwong dwong khk
trong nudc tra @ mau ngay 0 1a 4,3 mg/mL, sau 3
ngay 1én men lugng duwong khit ting 1én & ca cac
mau. Ham luong dudng khir & ngay 1én men thit 6
bat dau giam va tuong tr nhu vay & ngay lén men
thtt 9 va 12, trong d6 nhiét d6é lén men 25°C vao
ngay 9 va 12 luong duong khir ghi nhan cao hon
so v6i cac diéu kién 1én men con lai. Trong qua
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trinh lén men kombucha, duong khtt chuyén hoa
phu thudc vao qua trinh trao déi chat ctia hé cong
sinh, ma diéu kién nhiét d6 moi treong lén men
gop phan tac dong dén hoat dong cta hé cong
sinh [14].

90
380 m20°C
070 @m25°C
560 §30°C
2 50 m35°C
o
S 40
=,30

0
0

3

6 9
Thoi gian 1€n men (ngay)

Qua céc chi tieu phan tich va so sanh cho thay,
nhiét d6 moi truong 25°C thich hop lén men nudc
uong kombucha tir hé cong sinh Komagataeibacter
xylinusva Zygosaccharomyces rouxii.

3.3. Anh huéng ctia nhiét @6 moi truong dén
qué trinh sinh téng hop axit glucoronic

12

Hinh 2. Biéu d6 kha nang sinh téng hop axit glucoronic theo thoi gian 1én men tuong tmg
voi sy thay d6i nhiét 0 moi truong 1én men

Két qua khao sat nhiét do moi truong 1én men
20, 25, 30, 35°C anh hudng dén kha nang sinh téng
hop axit glucoronic theo méc thoi gian 1én men
duoc trinh bay & hinh 2, ham luong axit glucoronic
duoc nghi nhan tang theo cac mdc thoi gian khao
sat. Cu thé nhu sau, mau doi ching c6 ham luong
axit glucoronic 0,003 mg/L, sau 3 ngay lén men
ham lugng axit glucoronic ting déu & tat ca cac
mau; ngay lén men thit 6 va 9 cdc ham luong axit
glucoronic van ting nhung it hon so voi giai doan
dau. Trong d6, nhiét 6 moi truong lén men 25°C
cho ham luong axit glucoronic tang vuot tréi &
ngay tht 6 kéo dai dén ngay thir 9 va khac biét
khong co y nghia thong ké & ngay thit 12 ctia qua
trinh lén men. Két qua nay tuong tu voi két qua
nghién ctu ctia Neffe-Skoci'nska va cs (2017) [17],
theo d6 ham luong axit glucuronic trong san phdm
kombucha thu dugc khi lén men & diéu kién 25°C
cao hon so véi 20°C hoac 30°C.

4. KET LUAN

Hée cong sinh Zygoascus meyerae va
Komagataeibacter saccharivorans c6 kha nang 1én
men kombucha & nong do duong ban dau 15 -
30°Brix, nhiét d¢ lén men 20 - 35°C trong thoi gian
khao sat 12 ngay cho thdy, hé cong sinh vi khudn

va nam men phat trién tuong hé, thé hién qua cac
chi tiéu duoc ghi nhan: pH va TSS giam lién tuc
theo thoi gian lén men; qua trinh sinh téng hop
axit httu co va axit glucoronic ting theo sy phat
trién ctia hé cong sinh; duong khir ting lén & ngay
lén men thit 3 sau d6 giam & cac ngay lén men tiép
theo. Trong do, diéu kién lén men kombucha &
néng do duong ban diau 20°Brix, nhiét d6 moi
truong 1én men 25°C cho thdy nAm men Zygoascus
meyerae va vi khuidn Komagataeibacter
saccharivorans c6 kha nang sinh téng hop axit
glucoronic cao nhat sau 9 ngay léen men, dat 74,33
mg/L.
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STUDY ON THE FERMENTATION ABILITY OF KOMBUCHA, GLUCORONIC ACID BIOSYNTHESIS
OF Zygoascus meyerae AND Komagataeibacter saccharivorans

Phu Thi Thanh Khiet!, Tran Viet Quyen?,
Eng Disivetvathana’, Le Thai Anh Thu?
!Food and Health Science Department, Kien Giang University

“Technique and Technology Department, Dong Thap Community College
Summary

The study was conducted to evaluate the ability to ferment kombucha and biosynthesis of
glucoronic acid of the symbiotic system Zygoascus meyerae and Komagataeibacter
saccharivorans. The fermentation conditions examined included initial sugar concentrations (15,
20, 25, 30°Brix) and fermentation temperatures (20, 25, 30, 35°C). Parameters monitored during
fermentation included pH, total soluble solids (TSS), reducing sugars, total acids and glucuronic
acid on days 3, 6, 9 and 12 of fermentation. The fermentation conditions were investigated, initial
sugar concentration (15, 20, 25, 30° Brix) and fermentation environment temperature (20, 25, 30,
35°C); the following monitoring indicators were used: pH, total soluble solids (TSS), reducing
sugar, total acid, glucoronic acid at 3, 6, 9, 12 days of fermentation. The results showed that the
symbiotic system of Zygoascus meyerae and Komagataeibacter saccharivorans exhibited mutual
development under the investigated conditions, as reflected in the following observations: pH
and TSS decreased continuously over the fermentation period; the biosynthesis of organic acids
and glucuronic acid increased alongside the development of the symbiotic system and reducing
sugars increased by day 3 of fermentation and then decreased in subsequent days. Under the
conditions of an initial sugar concentration of 20°Brix and a fermentation temperature of 25°C,
the highest glucuronic acid biosynthesis was achieved on day 9 of fermentation, reaching 74.33
mg/L (pH: 3.02 + 0.07; TSS: 10.00 + 0.87°Brix; reducing sugars: 14.69 = 0.64 mg/mL; total acids:
7.03 £ 0.08 mg/mL).

Keywords: Glucuronic acid, Komagataeibacter saccharivorans, kombucha, Zygoascus meyera.
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