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TOM TAT

Pai hoa bup giam (Hibiscus sabdariffa L.) c6 mau d6 sam hap dn, vi chua dic trung va
c¢6 ham luong anthocyanin kha cao. Muc tiéu cia nghién ctru nham tim ra diéu kién thich hop
dé thu nhan dich chiét tir dai bup giim tuoi va tng dung trong 1én men kombucha. Diéu kién thu
nhan dich chiét duoc khao sat vai 5 ty 18 nguyén liéu va dung mdi (1:4 - 1:12 g/mL), 6 muc nhiét
d6 (50 - 100 °C) va 4 méc thoi gian (20 - 50 phut); trén co so d6 thu nhan dich chiét va xay quy
trinh 1én men kombucha bup giam thong qua viéc xac dinh cac nhan t6 anh huong dén qua trinh
I&n men bao gom ndng do dudng (10, 15, 20% wiv), ty 1é gidng (5, 10, 15, 20% v/v) va thoi gian
1én men (1, 2, 3, 4, 5 ngay). Két qua cho thy ty 1& nguyén liéu/dung méi 1a 1:8 (g/mL) va ngam
céch thuy & nhiét d6 80 °C trong thoi gian 30 phit s& thu duoc chiét xuit c6 ham luong
anthocyanin cao nhat. Bén canh d6, viéc bd sung duong va gidng vai cling nong do 15% wiv,
Ién men trong 3 ngay s& tao ra san pham kombucha c6 vi chua ngot hai hoa, mui, mau dic trung
v6i ham lugng acid tong dat 7,83 g/L va ham lugng ethanol 12 0,41% v/v.

Tir khéa: Anthocyanin, bup gidm, chiét xuat, Hibiscus sabdariffa L., kombucha.

1. MO PAU

Bup gidm hay but giam (Hibiscus sabdariffla L.) la loai thuoc ho Malvaceae cé ngudn
gdc & Tay Phi. Bup gidm 1a loai dé trong, wa nang, c6 strc song manh nén chiing moc duoc &
nhiéu vung thudc chau A nhu Malaysia, Indonesia, Thai Lan, An D6 va Viét Nam. Ddi v6i
bup gidm, dai hoa dwoc xem I1a b phan chinh va thuong duoc st dung nhat. Bai hoa bup gidm
c6 mau do sim hap dan, vi chua dic trung va c6 ham luong anthocyanin khé cao. Theo céc
nghién ctru, dai hoa ctia bup giam rat giau carbohydrate, chat xo, protein, vitamin (niacin,
riboflavin va acid ascorbic), khoang chét (Ca, Fe, K, Mg) va cac acid hiru co (acid citric, malic,
hibsicic, oxalic, tartaric) [1, 2]. Bén canh dé, dai hoa bup gidm ciing chita mot lwong dang ké
céc hop chat ¢6 hoat tinh sinh hoc nhu acid phenolic, flavonoid, anthocyanin va acid hiru co
[3, 4]. Nhiéu nghién ciru da chi ra rang dai hoa co tac dung chong oxy hda manh, chong viém,
chéng vi khuan, Chong tang lipid mau, ha huyét ap, tc ché két tap tiéu cau, loi tiéu, chong ung
thu, bao vé gan va diéu hoa mién dich [4, 5]. Do nhing gia tri tr dai hoa mang lai ma nhiéu
nghién ctru trong nudce da dugc thyc hién dé tng dung bup gidm nhu mét loai thyc pham chirc
nang [6-8] hay lam chat bd sung trong thuc pham [9, 10]. Mac du vay, hién nay trén thi truong
chi phé bién mot sé dong san pham truyén thdng c6 st dung bup gidm nhu nuéc ct, mut, sird
va tra hoa kho.
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Hién nay, thi truong thuc pham va d6 udng hiru co cua Viét Nam c6 nhiéu trién vong va
rat tiém ning trong twong lai. Song song véi cac nganh thuc pham, nganh d6 ubng cung rat
phét trién. Bac biét, trong xa hoi hién dai, con ngudi ngay cang quan tim dén sirc khoe, vi vay
cac dong san pham thic udng tét cho suc khoe ¢6 nguon goc tir hiru co thién nhién dang ngay
cang dugc quan tdm. Mot trong s6 cac san pham gan day duoc ngudi tiéu ding ua chudng la
kombucha. Khéng giéng véi cac san pham Ién men khac, kombucha la san pham cia nhiéu
qua trinh 1én men tly vao h¢ vi sinh vt c6 trong “con glOI’]g SCOBY (Symbiotic Colony of
Bacteria and Yeast)”, bao gdm qué trinh 1én men ruou nho nam men, 18n men acid acetic nho
nhom vi khuén acetic va I&én men acid lactic nho nhém vi khuan lactic. Chinh diéu nay da tao
nén maot loai thirc uéng hai hoa, vira ¢ vi chua cua acid, vi ngot caa duong s6t, mot it vi chat
va mui thom cuia tra va vi cay nhe ciia con. Tra kombucha dugc cho 1a ¢6 lgi twong tu nhu an
sira chua va su phd bién cua trd kombucha da ting 1én. Nguoi ta cho rang kombucha c6 thé
lam giam huyét ap va cholesterol, ting cudng giam can, giam viém khép, tang phan ang mién
dich, hd tro tiéu hoa, e ché sy phét trién cta ung thu [11].

Thong thudng, kombucha truyén thdng chu yéu duoc lam bang cach st dung tra bd sung
duong va con gibng SCOBY. Tuy nhién, nhan thay nhiing loi ich cua bup giam va kombucha
mang lai, nghién ctru nay duoc thuc hién nham tao ra mét loai thirc udng méi la bang céch 1én
men kombucha trong dich chiét cia bup gidm. Tir d6, tao ra mot san pham méi ¢6 gid tri cao
vé mat sinh hoc va dinh dudng, giup da dang hda san pham va dap ang nhu ciu cua ngudi tiéu
dung trong nganh céng nghiép db udng chirc ning.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Pai hoa bup gidm dwoc mua tai chg Hung Loi (phuong Hung Loi, quan Ninh Kiéu,
Thanh phé Can Tho). Pai hoa vin con twoi, canh hoa day, mau do sim va khdng bi sdu bénh.

Glong SCOBY duoc cung cap boi cong ty TNHH FoodPlus va duoc nhan glong theo
huéng din caa nha san xuit. Sau 7 ngay 1én men, dich kombucha v&i mat sé nAm men

7,9x10* CFU/mL, vi khuén acetic 4,1x10* CFU/mL va vi khuén lactic 7,5x10° CFU/mL.

Hoa chat: NaOH chuan 0,1 N (Cemaco, Viét Nam), 2,2-diphenyl-1-picrylhydrazyl
(Tokyo Chemical Industry, Nhat Ban), ethanol (Merck, Duc), tri-butyl phosphate (Sigma-
Aldrich, Duc), acid gallic (Sigma-Aldrich, Puc), thudc thir Folin-Ciocalteu (Merck, D),
H.S0., K2Cr,07, Na,COs, KCI, CH3CO;Na.3H,0 (Xilong Scientific, Trung Quéc), dudng
sucrose (Bién Hoa, Viét Nam).

2.2. Phwong phap
2.2.1. Khdo sat ty 1¢ dai bup gidm twoi va nuéc thich hop cho qué trinh chiét xuat

Pai hoa dat yéu cau dugc tach dé loai bo phan qua va hat bén trong. 5 gram dai bup giam
tuoi dugc cho vao binh tam gidc 100 mL va b sung nudc theo céc ty 1€ 1:4, 1:6, 1:8, 1:10,
1:12 (g/mL). Tiép theo, cac binh tam giac dwoc ngam trong ndi cach thuy ¢ nhiét do 80 °C
trong 30 phut (khoang 10 phut lic déu 1 1an). Sau d6, chiét xuét dugc thu hdi va dé nguoi dén
nhiét d6 phong. Tién hanh x4c dinh céc chi tiéu bao gom pH, ham lugng acid tong, ham luong
anthocyanin va ham lugng phenolic tong.

2.2.2. Khdo sat thoi gian va nhiér dg thich hop cho qué trinh chiét xudt

5 gram dai bup gidm tuoi dugc cho vao binh tam gidc 100 mL va bo sung nudc theo ty
1é duoc chon tir ndi dung 2.2.1. Tiép theo, cac binh tam giac dugc ngdm trong noi cach thuy &
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cac muc nhiét d6 50, 60, 70, 80, 90, 100 °C trong thoi gian 20, 30, 40, 50 phat (khoang 10
phit lic déu 1 lan). Sau d6, chiét xuat duoc thu hoi va dé nguoi dén nhiét do phong. Céc chi
tiéu bao gém pH, ham luong acid tong, ham lugng anthocyanin va ham lugng phenolic tong
cling dugc xac dinh.

2.2.3. Khao sat anh huong cia nong dg duong bé sung va ty I¢ giong d@én qua trinh lén men
kombucha bup giam

Sau khi x4c dinh cac diéu kién thich hop cho qué trinh thu nhan chiét xuat dai hoa bup
giam, tién hanh thu nhan dich chiét va bo sung duong vao dich chiét dé dat nong do 10%, 15%,
20% (w/v). Chuyén dich chiét vao cac binh tam giac 250 mL va bé sung 5%, 10%, 15%, 20%
(v/v) nudc kombucha tir qua trinh 1én men trudce. DAy binh tam giac bang vai cotton di nhing
qua con 96° (tao diéu kién hiéu khi va han ché nhidm céc vi sinh vat khac) va u 3 ngay & nhiét
d6 phong (28-32 °C). Xac dinh gia tri pH, ham luong acid tong, ham lwong ethanol cia san
pham va tién hanh danh gia cam quan.

2.2.4. Khdo sét anh hwong cua thoi gian 1én men dén qua trinh 1én men kombucha bup giam

Tién hanh thu nhan dich chiét va thuc hién qua trinh 18n men véi ndng d6 duong va ty 18
gidng thich hop duoc chon ¢ thi nghiém 2.2.3. Bay binh tam giac bang vai cotton va u & nhiét
d6 phong (28-32 °C). Theo ddi cac chi tiéu sau 1én men (pH, ham luong acid tong, ham luong
ethanol) va danh gia cam quan san pham trong 1, 2, 3, 4 va 5 ngay.

2.2.5. Thir nghiém 1én men kombucha ¢ quy md phong thi nghiém va phan tich san pham sau
Ién men

Sau khi chon duoc ty 1¢ thich hop gitra bup gidm va nuéce. Tién hanh can bup gidm va b
sung thém nudc theo ty 1& dugc chon dé duoc 1 L dich chiét xuat. Ngam trong ndi cach thiy
& nhiét do va thoi gian dugc chon. Tién hanh thu nhan chiét xuat cua dai bup giam & diéu kign
thich hop. B6 sung nong do duong sucrose thich hop dugc chon ¢ thi nghiém trén va khuay
cho duong tan hoan toan, bd sung ty 1€ gidng thich hop duogc chon. Cac binh 1én men dugc cd
dinh bang vai cotton dé dam bao diéu kién hiéu khi. Qua trinh 1én men duoc thyuc hién & nhiét
d6 phong véi thoi gian dugc chon. Sau khi két thic qua trinh 18n men, tién hanh phan tich cac
chi tiéu va danh gia cam quan san pham.

2.2.6. Phirong phdp phdn tich chi tiéu va xit 1y sé liéu

- Xéc dinh pH bang may do pH Horiba (pH1100, Nhét Ban) va °Brix dugc xac dinh bang
khuc xa ké Atago (Master-20, Nhat Ban).

- Ham lugng anthocyanin dugc xac dinh bang phuong phap pH vi sai [12].

- Ham luong acid téng duoc xac dinh bing phuong phap chuin do [13].

- Ham lugng ethanol dugc xac dinh dua trén phan tng vai tri-n-butyl phosphate va kali
chromate [14].

- Ham luong phenolic téng duoc xac dinh dua trén phan ung véi thudc thir Folin-
Ciocalteu [15].

- Kha ning khang oxy hoa dugc xac dinh thdng qua kha nang trung hoa gdc ty do DPPH [16].

- Diénh gia cam quan san pham: Xay dung thang diém cam quan dya theo tiéu chuan Viét
Nam (TCVN) 12828:2019 ve nudc gidi khat [17], TCVN 3215:1979 ve san pham thuc pham
(phén tich cam quan va phuong phap cho diém) [18]. Phuong phap danh gia, cho dlem cam

quan ddi v&i nudc giai khat 1én men duoc xay dung dua vao cac chi tiéu gom: Mau sac, do
trong, mui va vi. Hoi déng cam quan gém 9 thanh vién tham gia danh gia cho diém dya trén
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thang diém cam quan da xdy dung. Tiéu chuan ndy st dung hé 20 diém xay dung trén mot
thang thong nhat ¢6 6 bac (0 dén 5) va cho diém 5 la cao nhat cho mét tiéu chuan.

- Két qua duoc xu ly va vé biéu db bang phan mém Microsoft Excel 2013 (Microsoft
Corporation, Hoa Ky). Sé liéu dugc xtr ly va phan tich thong ké phan mém théng ké
Statgraphics Centurion XV (Statpoint Technologies Inc., Hoa Ky) va Design Expert 7.0
(StatEase Inc., Hoa Ky).

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia ty 1é dai bup gidm twoi va nwéc téi qua trinh thu nhan chiét xut tir
dai hoa bup giam

Nude dugc biét dén 1a dung mdi phan cuc va la dung mdi phd bién nhat hoa tan dwoc nhiéu
loai hop chit khac nhau. Trong nghién ciru nay, nude duoc st dung lam dung méi dé chiét xuat
dai hoa bup giam va 5 ty I¢ giira nguyén liéu va dung mai (1:4, 1:6, 1:8, 1:10, 1:12 g/mL) da
duogc khao sat. Két qua duoc ghi nhan ¢ Bang 1.

Bang 1. Két qua phan tich thanh phan cua chiét xuat dai hoa bup giam khi trich ly ¢ céc ty 1é khao sat

Ty 1 bup gidm twoi Ham lugng acid Ham lugng Ham lugng phenolic
va nudc (g/mL) PH téng (g/L) anthocyanin (mg/g) téng (MgGAE/q)
1:4 2,68 4,63+0,128 0,66+0,01¢ 13,31+0,09¢
1:6 2,63 3,35+0,23° 0,83+0,01° 15,61+0,22¢
1:8 2,65 2,68+0,04¢ 0,93+0,012 18,51+0,40?
1:10 2,63 2,14+0,114 0,91+0,012 16,76+0,14°
1:12 2,65 2,01+0,09¢ 0,79+0,02° 16,57+0,82"

Ghi chu: Gia tri trong bang la gia tr7 trung binh cia 3 lan IGp lai. Cac gia tri trung binh trong cung mgt cgt
theo sau ¢6 cac mau tw giong nhau thé hién si khac biét khdng cé y nghia ve mat thong ké ¢ dé tin cdy 95%.

Két qua tir Bang 1 cho thdy, khi ting thé tich nudc thi ham lwong acid téng c6 xu hudng
giam tir 4,63 g/L 6 ty 18 bup giam va nudc 1a 1:4 (g/mL) con 2,01 g/L & ty 1é 1:12 (g/mL). Tuy
nhién, gia tri pH khong c6 su dao dong Ién va chi nam trong khoang 2,63 - 2,68. Nguyén nhan
c6 thé 1a do cing mot lwong bup gidm nhung viée ting thé tich nude da 1am lodng ham lwong
acid c6 trong dich chiét. Ngoai ra, trong dai hoa bup gidm rét giau anthocyanin va sau qua
trinh chiét xuat, tir Bang 1 ¢6 thé thdy ham lugng anthocyanin c6 xu huéng ting dan khi luong
nuéc tang. Tuy nhién, khi lwgng nuéc bd sung qué nhiéu lai lam giam hiéu qua chiét xuét. Cy
thé 1a ¢ ty 1& 1:4 (g/mL), chiét xuat co6 ham lugng anthocyanin thap nhét (0,66 mg/g), sau do
tang dan roi dat cao nhat ¢ ty I 1:8 (g/mL) véi ham lugng anthocyanin 1a 0,93 mg/g nhung
khong c6 khéc biét ¥ nghia théng ké so v6i ham luong anthocyanin & ty 1& 1:10 (g/mL). O ty
& 1:12 (g/mL), ham lugng anthocyanin c6 xu hudng giam nhe. Giai thich cho su bién thién
ctia ham lugng anthocyanin, nguyén nhan 1a do khi thé tich dung méi qua thap c6 thé dan dén
viéc khong thé thu nhan tbi da lugng anthocyacin c6 trong bup gidm va khi tang thé tich dung
mdi téi muc nao do, ndng do anthocyanin khong ting nita ma chi ting thém tap chit do viéc
khuéch tan theo co ché gradient nong do ciing di kém véi su khuéeh tan ciia mot s6 chat khéac
[19]. Bén canh d6, két qua ghi nhan ham lugng phenolic tong ciing dao dong tuong tu voi két
qué cta anthocyanin. Tuy nhién, do ham luong phenolic téng cao nhat & ty 1¢ 1:8 (g/mL) va
khéc biét c6 y nghia vé mit thong ké so véi cac ty 1 con lai nén ty 16 1:8 duoc x4c dinh la
thich hop nhat cho qua trinh thu nhan chiét xuét tir dai hoa bup giim.
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Khi so sanh véi két qua caa mot sé nghién ciru trude day thi két qua nay ciing tvong doi
kha quan so véi két qua caa Nguyén Thi Binh Yén va Phang Thi Lan Huong (2019) khi diéu
ché dich chiét anthocyanin tir rau dén do cho ham luong anthocyanin 0,982 mg/L [20] va
Hoang Thi Hng (2020) thuc hién nghién ctru qua trinh chiét anthocyanin trong hoa dau biéc
thi véi ty 1€ pha lodng 1:9 (nguyén liéu va dung moéi) thu dugc lwong anthocyanin kha cao
(1,79 mg/g) [21].

3.2. Thoi gian va nhigt o thich hep d@é thu nhan chiét xuét tir dai hoa bup gidm

Bén canh viéc chon dugc ty 1€ nguyén li¢u va dung moi thich hgp thi thoi gian va nhiét
d6 ciing 1a nhan té dong vai tro quan trong dé téi wu hoa qué trinh thu nhan dich chiét dai
hoa bup giam. O thi nghiém nay, qua trinh chiét xuat duoc ¢ dinh véi ty I¢ dai hoa va nuéc
la 1:8 (g/mL), thoi gian ngdm kéo dai tir 20-50 phut va nhiét do khao sat ¢ cac muac nhiét do
50, 60, 70, 80, 90 va 100 °C. Két qua phan tich céc chi tiéu duoc trinh bay trong Bang 2.

Bang 2. Két qua phan tich thanh phan cuia chiét xuét tir dai hoa bup gidm twoi
khi trich ly & c&c muc thoi gian va nhiét d6 khao sat

Nhan té Chi tiéu theo dbi
Nghiém o o Ham luon Ham luon Ham lugn

thirc Nhffg do Thor'] gtlan pH acid téhgg anthocyéni?\ phenolic iégg
& | ehm (glL) (mglg) (MgGAE/Q)

1 50 20 2,93 1,06+0,15¢ 0,640,004 16,53+0,23'
2 50 30 2,94 1,12+0,08¢ 0,65+0,01% 18,61+0,33
3 50 40 2,92 1,12+0,00¢ 0,61+0,01M 16,22+0,23!
4 50 50 2,93 1,12+0,13¢ 0,59+0,00" 15,74+0,37'
5 60 20 2,95 1,28+0,20¢% 0,69+0,00! 18,99+0,10k
6 60 30 2,93 1,40+0,09¢ 0,74+0,00" 19,40+0,20"ik
7 60 40 2,96 1,28+0,08¢ 0,71+0,00' 18,85+0,23
8 60 50 2,92 1,23+0,04¢ 0,700,001 18,66+0,30%
9 70 20 2,72 1,73+0,08 & 0,79+0,00°cd 19,560,23"ik
10 70 30 2,73 1,95+0,002 0,80+0,01° 20,87+0,04%
11 70 40 2,71 1,95+0,152 0,79+0,01¢de 20,04+0,109"
12 70 50 2,72 1,90+0,112 0,78+0,00¢f 19,95+0,279Nii
13 80 20 2,71 1,73+0,132 0,80+0,01° 22,76+0,26%
14 80 30 2,68 1,95+0,262 0,89+0,002 26,84+0,13?
15 80 40 2,69 1,79+0,112 0,78+0,01¢% 21,640,468
16 80 50 2,67 1,73+0,20 @ 0,77+0,00f 20,210,049
17 90 20 2,73 1,62+0,16° 0,64+0,00' 21,90+0,66%
18 90 30 2,71 1,95+0,152 0,75%0,00¢ 25,94+0,43?
19 90 40 2,69 1,90+0,09? 0,64+0,00¢ 24,60+0,59°
20 90 50 2,70 1,90+0,17¢2 0,64+0,00' 22,76+0,33%
21 100 20 2,73 1,90+0,112 0,59+0,00" 21,92+0,51¢f
22 100 30 2,72 1,90+0,232 0,60+0,00m" 22,95+0,20°¢
23 100 40 2,72 1,79+0,11 @ 0,55+0,00° 21,33+0,17¢f
24 100 50 2,71 1,73+0,08 & 0,500,007 19,200,041

Ghi chu: Gia tri trong bdng la gia trj trung binh cua 3 lan 1Gp lai. Cac gia tri trung binh trong cung mét cgt

theo sau c6 cac mau ty giong nhau thé hién sir khac biér khdng c6 y nghia vé mdt thong ké & dé tin cdy 95%.
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Két qua ¢ Bang 2 cho thay thoi gian va nhiét do ¢6 anh huong dén ham lugng anthocyanin
cling nhu pH, ham lwong acid tong va phenolic téng cua dich chiét xuat. O nghiém thirc 24
(nhiét 6 100 °C va thai gian 50 phat) ghi nhan ham lwong anthocyanin thap nhit (0,50 mg/g)
Vv6i gia tri pH 2,71, ham lugng acid tong 1a 1,73 g/L va ham luong phenolic téng 1a 19,20
mgGAE/g. O nghiém thirc 14 (nhiét d6 80°C va thoi gian 30 pht) thi chiét xuat co ham luong
anthocyanin cao nhat, dat 0,89 mg/g véi pH 1a 2,68, ham luong acid tong 1a 1,95 g/L va ham
luong phenolic tong la 26,84 mgGAE/g. Nhin chung, trong cung khoang thoi gian, nhiét do
cao hon sé& chiét xuat dugc nhiéu anthocyanin hon, cu thé 1a ham luong anthocyanin co xu
huéng ting khi nhiét d6 tang tir 50 °C dén 80 °C. Tuy nhién, lrgng anthocyanin lai giam xudng
lién tuc khi nhiét do 16n hon 80 °C. Ngoai ra, xét vé thoi gian twong wng véi mdi nhiét do thi
ham lugng anthocyanin hau hét co xu hudng ting cao nhat sau 30 phut chiét xuat va sau do lai
giam dan khi kéo dai thoi gian chiét (40 phat va 50 phit). Nguyén nhan 13 do dai hoa duoc
chiét & nhiét do cao cuing vai thoi gian 1au 1am cho mot phan anthocyanin bi phan hay dan dén
ham luong anthocyanin thip. Cac nghién ctru trude ddy da cho thdy anthocyanin dugc trich tu
nhién thuong rat dé bi phan hiy héa hoc, dan dén phai mau va mat hoat tinh sinh hoc. Téc do
phan hay anthocyanin bi anh huéng bai nhiéu yéu té bao gom do pH, anh sang, nhiét do, oxy,
enzyme va sy tuong tac v6i nhiéu hop chét khac [22, 23].

Nam 2021, Bang Huynh Buc va cong su ciing da nghién ctru danh gia anh huéng cua
diéu kién trich ly hop chat hoa tan tir bup giam kho va diéu kién phd hop dé trich ly duoc xac
dinh 1a ty 1& 1/10 (¢/mL) dai hoa khé véi nuéc & 50 °C trong 30 phit [8]. Nam 2022, Pinh Lé
Khanh va cong su ciing da xac dinh quy trinh tach chiét anthocyanin tir cii hanh tim c6 két hop
siéu am voi tan s6 37 kHz ¢ nhiét do 50 °C trong thoi gian 40 phit da thu dwoc ham luong
anthocyanin cao nhat dat 0,2417 mg/g [24]. Nhin chung, két qua glua cac nghién cau ¢ su
khac nhau nhung két qua trong thi nghiém nay la chap nhan dugc va nhiét 36 80°C va thoi
gian 30 phut dugc lya chon cho qua trinh chiét xuat dé thuc hién cac thi nghiém sau. Nguyén
nhan c6 thé 1a do khac biét vé ngudn nguyén liéu, dang nguyén liéu chiét xuit (kho va twoi)
hay phuong phap chiét xuét.

3.3. Anh huwéng ciia nong do dudng bé sung va ty 1¢ gibng dén qua trinh lén men
kombucha bup giam

Sau khi x4c dinh dugc nhiét d6 va thoi gian thich hop cho qua trinh thu nhan dich chiét
& thi nghiém trén, tién hanh khao sat 2 nhan t6 12 nong d6 dudng va ty 1é gidng khai dong bd
sung vao dich chiét bup gidm. Két qua cta qua trinh 1én men kombucha sau 3 ngay duoc trinh
bay & Bang 3. Két qua cho thiy hé vi sinh c6 trong SCOBY di thuc hién qua trinh [én men va
dugc thé hién qua céc gié tri pH va do Brix. Cu thé 1a pH giam so véi pH ban dau caa dich
chiét (2,70) va nam trong khoang 2,58 - 2,62; tuong tu, do Brix ciing giam va dao dong trong
khoang 8,4 - 14,7 °Brix & tat ca nghiém thirc. Mic khac, két qua ciing cho thy su tac dong
cia nong do duong va ty 1€ gidng dén qué trinh 1én men kombucha thong qua 2 chi tiéu 12 ham
luong acid tong va ethanol. Lugng co chat, duong va glong duoc st dung trong qua trinh 1én
men thay déi tuy theo khu vuc dia Iy va nhu cau cta nguoi tiéu dung. Ham luong tra hodc co
chat c6 thé dugc pha ché ¢ nhiéu nong d¢ khac nhau, tir khoang 1,0 ¢én 100 g/L.

Sucrose ¢6 thé duoc str dung & ndng do 1 - 20% wiv, 1am ngudn carbon chinh cho sy
phét trién caa vi sinh vat. SCOBY va chat long tir qua trinh 1én men trude d6 dwoc bd sung
Vv6i ndng do tuong ung khoang 0,25 - 10% va 3 - 30% dé sir dung lam ngudn khai dong cho
qua trinh 18n men [25]. Khac vai cac san pham 1én men thong thu(yng, kombucha 1a san pham
cua nhiéu qua trinh 18n men tdy vao hé vi sinh vét c6 trong “con giong SCOBY”, thuong la sy
cong sinh cua nam men va vi khuan. Nam men s& thuy phan sucrose thanh glucose va fructose
bang céch sir dung enzyme invertase nam trong chu chat cua té bao nAm men va tao ra ethanol
thong qua con dudng dudng phan. Sau dé, vi khuin acetic tao ra acid acetic tir qué trinh oxy
hoa ethanol, théng qua cac enzyme alcohol dehydrogenase va aldehyde dehydrogenase [26].
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Do d6, trong thi nghiém nay, ham lugng ethanol sinh ra bgi nim men d duoc vi khuan acetic
str dung nén sau 3 ngay 1én men déu c6 gia tri nhé hon 0,5% v/v. Riéng ham luong acid tong
sinh ra & céc nghiém thirc ¢ sy khac biét y nghia vé mit thong ké. Trong d6, nghiém thic 1
c6 ham lugng acid thap nhat (4,79 g/L). O nghiém thic 7, ham luong acid tong cao nhat
(7,83 g/L) nhung khac biét khong ¢ ¥ nghia vé mat théng ké so vai nghiém thic 8 va 12.

Bang 3. Anh huong cua ndng do duong va ty 1é gidng sau 3 ngay lén men

Nhan to Chi tiéu theo doi
Nghiém Nong do I i \ . Ham lugng
thuc duong Ty 1¢ giong Han;l ong acid ethanol (% pH Brix
(% viv) tong (g/L)
(% wiv) viv)
1 10 5 4,79+0,02" 0,39+0,032¢d 2,61 8,6
2 10 10 5,37+0,03" 0,40+0,032bcd 2,62 8,7
3 10 15 7,49+0,05¢ 0,480,022 2,60 8,5
4 10 20 7,60+0,05" 0,44+0,03%® 2,58 8,4
5 15 5 5,10+0,068 0,32+0,05¢ 2,62 11,7
6 15 10 5,57+0,02¢ 0,33+0,02¢ 2,60 11,8
7 15 15 7,830,062 0,41+0,032bcd 2,61 11,9
8 15 20 7,72+0,08% 0,450,012 2,59 11,7
9 20 5 4,88+0,02" 0,42+0,052¢ 2,62 14,6
10 20 10 5,42+0,05 0,44+0,08% 2,60 14,7
11 20 15 7,080,064 0,460,012 2,60 14,4
12 20 20 7,76+0,052 0,340,020 2,59 14,3

Ghi chu: Gia tri trong bdng la gia tri trung binh cua 3 lan IGp lai. Cac gia tr7 trung binh trong cting mgt cgt
theo sau c6 cac mdu tu giong nhau thé hién sy khac biés khdng c6 y nghia vé mdt thong ké & dé tin cdy 95%.

Ngoai ra, san pham con dwuoc danh gia boi 9 thanh vién dya theo chi tiéu trong phuorng
phép danh gia cam quan. Két qua ciing chi ra rang nghiém thirc 7 (ndng do duong 15% va
nong do men 15%) c6 diém cam quan cao nhat véi do trong va mau sic dat 97,78%
(4,89/5,0 diém), mui dat 91,11% (4,56/5,0 dlem) vavidat 91,11% (4,56/5,0 dlem) O ndng do
ndy cac thanh vién tham gia danh gla nhan thay duogc su hal hoa cua san pham, do trong va
mau sic gan nhu dat diém tuyét d6i vi san phdm mang mau sic dic trung ctia bup gidm, mui
vi ciing duge danh gia kha cao voi su két hop vi chua cua acid va vi ngot vira phai cua duong
s6t. O cac ndng do con lai khong dugc dénh gia cao do mui vi Van chua hai hoa va chura mang
vi diic trung cua san pham.

3.4. Anh hwéng cia thoi gian dén qua trinh 18n men kombucha bup gidm

Thoi gian 1én men & mot yéu t6 anh huong I6n dén qua trinh 1én men, quyét dinh dén
chat luong cua kombucha. Chinh vi thé, viéc xac dinh thoi gian 1én men 12 rat can thiét dé ham
lwong ethanol, acid tong nam trong khoang thich hop ciing nhu tao ra san phim c6 cam quan
ph hop Véi nguoi tiéu dang. Bang 4 trinh bay két qua khao sét thoi gian 1én men kombucha
bup gidm (1 - 5 ngay) véi cac diéu kién da dugc xac dinh trude do.

Két qua & Bang 4 cho thdy pH va d6 Brix c6 xu huéng giam dan qua timg ngay, twong
g véi sy ting dan ctia ham lwong ethanol va acid tong. C6 thé thay rang sau 1 ngay Ién men
thi ham luong acid tong sinh ra 1a 3,66 g/L, ham lugng ethanol 0,23% v/v, pH 2,71 va Brix
van chua giam nhiéu, & mac véi 12,7 °Brix. Diéu nay chang to rang nim men van con dang
trong giai doan thich nghi do pH ban dau cia mdi truong kha thip, luc nay duong van chua
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duoc chuyén doi nhiéu boi nAm men dé tao ra ethanol va CO,. Sau 2, 3 va 4 ngay 1én men thi
ham lugng acid va ethanol ting cao va dat cao nhat ¢ ngay thir 5 voi ham luong acid tong la
20,58 g/L. Tuy nhién, ham lugng ethanol lai dat cao nhat vao ngay tha 4 véi 0,83% viv va
giam ¢ ngay thtr 5, con 0,64% v/v. Nguyén nhén la do sy tuong tac trong qua trinh 1én men
gitta n4m men va vi khuan. Acid acetic dugc tao ra bai vi khuan acetic kich thich nAm men
san xuat ethanol, va nguoc lai, ethanol 13 ngudn nguyén liéu cho sy phat trién cua vi khuan
acetic va sau d6 tao ra nhiéu acid acetic hon [27]. Nhin chung, ¢ ngay thu 3, sdn pham
kombucha c6 ham luong acid tong dat 7,59 g/L va nam & mic thong thuong cua nong do acid
acetic trong tra kombucha la dudi 10 g/L [28]. Ngoai ra, pH (2,57) va ham lugng ethanol
(0,50% v/v) sau 3 ngay lén men cta san pham ciing phu hop V6i yéu cau chét luong kombucha
trén thé gisi vai do pH trong khoang 2,5 - 4,2, phan loai d6 con cua kombucha khdng cén (nho
hon 0,50% v/v) va c¢6 c¢on (0,60 - 0,80% v/v) [29-31].

Bang 4. Két qua thoi gian 1én men dén qua trinh 1én men kombucha

Thoi gian | Ham luong acid téng | Ham luong ethanol .
(ngdy) (&/L) (% vIv) et Brix
1 3,66+0,09¢ 0,23+0,02¢ 2,71 12,7
2 5,67+0,12¢ 0,42+0,024 2,60 11,8
3 7,59+0,09¢ 0,50+0,02¢ 2,57 11,6
4 13,98+0,08° 0,83+0,03 2,48 10,9
5 20,58+0,11° 0,64+0,02° 2,47 10,3

Ghi chu: Gia tri trong bang la gia tr7 trung binh cia 3 lan Igp lai. Cac gia tri trung binh trong cung mgt cgt
theo sau c6 c&c mdu ti giong nhau thé hién su khac biét khdng cé ¥ nghia vé mat théng ké & dé tin cay 95%.

Mt khac, san pham duoc danh gia cam quan theo ting ngay va ngay thtr 3 nhan dugc
diém danh gia cam quan cao nhat, trong d6 do trong va mau siac dat 97,78% (4,89/5,0 diém),
mui dat 93,33% (4,67/5,0 dlem) va vi dat 91,11% (4,56/5,0 diém). Nhin chung, ¢ ngay thir 3
san pham co do trong va mau sic, clng nhu mui vi déu dugc danh gia kha cao do san pham
¢6 su hai hoa gitra vi chua va ngot. O cac ngay con lai thi 6 trong va mau sic ciing dugce danh
gla khé cao, tuy nhién & ngay 1 va ngay 2 do hé vi sinh chua hoat dong manh nén san pham
van con Vi ngot nhiéu, it chua. Nguoc lai, & ngay 4 va dic biét 1a ¢ ngay 5 thi kombucha lai c6
vi chua séc cho nén & nhitng ngay nay van chua nhan dwoc sy danh gia cao tir céc thanh vién
danh gia. Thong thuong, thoi gian 1én men kombucha trung binh 14 15 ngay nhung c6 thé dao
dong tir 7 - 60 ngay. Tuy nhién, thoi gian 18n men con phu thudc vao nhiéu yéu té khac nhau
nhu giong khoi dong, co chat, pH, nhiét do, luong oxy khi bat dau qua trinh 1én men. Trong
nghlen cau nay, thoi gian 1én men dugc rat ngan con 3 ngay s& la lgi thé trong viéc tiét kiém
thoi gian dé san Xuat ra mot loai thirc udng tdt cho sirc khoe cia con ngudi nhd su két hop cac
gia tri cua bup gidm va kombucha.

3.5. Thir nghiém Ién men kombucha & quy mé phong thi nghiém va phan tich san pham
sau I1én men

Sau khi xac dinh dwoc cac diéu kién thich hop dé thu nhan dich chiét va 1én men
kombucha, tién hanh thur nghiém Ién men & quy mo phong thi nghiém (1 L) dé lam tién d& &p
dung trong san Xuét thyc tién. Két qua phan tich san pham sau khi 1én men dugc trinh bay &
Bang 5. Két qua cho thay & ngay 3 ham luong acid tong 14 5,84 g/L va ngay 4 126,18 g/L, thap
hon so véi ham lwong acid tong cia ngay 3 va ngay 4 ¢ thi nghiém truéc. Kha nang la do tra
kombucha dugc 18n men nho hoat dong cua vi sinh vat bao gém vi khuan hiéu khi va nim
men, viéc tao mang kombucha néi trén bé mit tao diéu kién hiéu khi cho cac vi sinh vat. Khi
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Ién men véi quy mo I6n ma dién tich bé mit khong du 16n s& han ché vi khuan acetic tiép xdc
Vi oxy, tir d6 s& 1am cho vi sinh vat hoat dong cham hon, dn dén qua trinh 1én men lau hon.
Khi phan tich san pham sau khi 1én men thi ham luong anthocyanin giam tr 0,68 mg/L ¢ ngay
3 con 0,64 mg/L ¢ ngay 4. Nghién ctu cua Ifie et al. (2018) cho thay luong anthocyanm déu
giam trong qua trinh 1én men & tat ca cac loai rurgu vang va viéc giam nong do c6 thé 1a do
anthocyanin don phan tir ¢ thé duoc bién doi thanh anthocyanin cao phan tir trong qua trinh
Ién men va cac phan tir nay khong nhay cam véi sy thay doi pH nén khéng thé do bang phuong
phap chénh léch do6 pH [32].

Bdng 5. Két qua phan tich san pham sau khi 1én men & quy mo 1 lit

Ham luong | Ham luong Ham luong Ham luong Khang
Ngay | acid tong ethanol pH Brix anthocyanin | phenolic tong | oxy hoa
(g/L) (% v/v) (mg/L) (mgGAE/L) (%)
3 5,84+0,08° | 0,41+0,03° 2,59 11,7 0,68+0,00* 24,60+0,13° 47,20
4 6,18+0,08* | 0,56+0,03* 2,45 11,0 0,64+0,00° 26,44+0,20° 34,58

Ghi chu: Gia tri trong bdng la gia tri trung binh cua 3 lan lgp lgi. Cac gia trj trung binh trong cting mgt cgt
theo sau ¢ c&c mau tw giong nhau thé hién sy khac biét khong cé y nghia vé mat thong ké ¢ dé tin cdy 95%.

Ngoai ra, hoat tinh chdng oxy hda caa kombucha bup gidm ciing giam khi kha ning trung
hoa gbc tur do DPPH & ngay 3 la 47,20%, con & ngay 4 1a 34,58%. Tuy nhién, ham lugng
phenolic & ngay 4 lai cao hon ngay 3 va dat 26,44 mgGAE/L. Két qua nay phl hop véi cong
bé cia Ahmed (2018) khi xac dinh cac hoat tinh chdng oxy hda va phenolic cua céc loai tra
thao moc kombucha sau qua trinh 1&n men. Hoat tinh chdng oxy hoa cua tra thao moc
kombucha dao dong tir 26,58 dén 94,51% véi thir ty ting dan: ging < hdi < qué < ngai ctu <
bac ha < kinh giéi < bup gidm < cdy x6 thom va qué trinh 1én men dugc cho 13 1am ting hoat
dong chdng oxy hoa cao hon so voi thao moc khong 18n men. Téng sé hop chat phenolic cua
tra thao moc kombucha ciing dugc xac dinh va nam trong khoang 39,5 dén 108,4 mgGAE/L
[33]. Mot nghién ciru khac cua Jakubezyk et al. (2020) da danh gia hoat tinh chdng oxy hoa
va tong ham luong phenolic ciia kombucha thu duoc tir qué trinh 1én men cua tra xanh, den,
tring va do da nhan thiy ring hoat tinh chéng oxy hoa va ham luong phenolic cia kombucha
thay d6i phu thudc vao loai tra ciing nhu thoi gian 18n men [34].

4. KET LUAN

Dai hoa bup gidm 1a nguyeén liéu tiém ndng dé tng dung trong qua trinh san xuat dd udng
httu co. Viéc sir dung hé vi sinh SCOBY dé 1én men san pham kombucha bup giim tao ra mot
loai thirc ubng méi c6 gié tri cao vé mat sinh hoc va dinh dudng so véi tra Ién men truyen
thdng. Nghién ctru da tién hanh thu nhan dich chiét dai hoa bup giidm véi ty 18 nguyén liéu/dung
mdi 1 1:8, ngdm céch thay & 80 °C trong 30 phut. Dich chiét sau d6 duoc ¢ng dung 1én men
kombucha bang cach b6 sung 15% w/v dudng va 15% v/v nuéc kombucha tir qué trinh 1én
men trudc va 1én men 3 ngay trong diéu kién hiéu khi & nhiét d6 phong (28 - 32°C) cho san
pham c6 mui vi hai hoa va mau sic dic trung cho san pham.
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ABSTRACT

STUDY ON THE CONDITIONS FOR OBTAINING THE EXTRACT FROM ROSELLE
CALYX (Hibiscus sabdariffa L.) AND APPLICATION IN KOMBUCHA FERMENTATION

Luu Minh Chau, Danh Truong Tho, Le Quoc Viet,
Nguyen Ngoc Thanh, Huynh Xuan Phong*
Institute of Food and Biotechnology, Can Tho University
*Email: hxphong@ctu.edu.vn

Roselle (Hibiscus sabdariffa L.) calyx has an attractive dark red color, a fantastic and
sour taste, and a reasonably high anthocyanin content. The objective of this study is to find
out suitable conditions to obtain the extract from fresh hibiscus calyxes and apply it in
kombucha fermentation. Extraction conditions were investigated with 5 ratios of fresh
roselle calyxes to water (1:4 - 1:12 (g/mL), 6 levels of temperature (50 - 100 °C) and 4 levels
of time (20-50 minutes). On that basis, the extract was obtained and a process of fermenting
kombucha roselle was developed by determining the factors affecting the fermentation process
including sugar concentration (10, 15, 20% wi/v), starter concentration (5, 10, 15, 20% v/v)
and fermentation time (1, 2, 3, 4, 5 days). The results showed that the material and water
ratio at 1:8 (g/mL) and soaking in a water bath at 80 °C for 30 minutes were the most
appropriate conditions to obtain the extract with the highest anthocyanin content. Besides, at
the conditions of sugar and starter concentration of 15% wi/v, fermentation of 3 days, a
kombucha product was obtained with a harmonious sweet and sour taste, a special odor and
color with a total acid content of 7.83 g/L and an ethanol content of 0.41% v/v.

Keywords: Anthocyanin, roselle, extract, Hibiscus sabdariffa L., kombucha.
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