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TOM TAT

Bai bao nay, nghién ciu khao sat cac yéu to 1én men, sang loc bang ma trgn Blackett —
Burman va thiét ké toi wu bang phwong phdp déap iing bé mat véi thiét ké tam xoay (RSM-CCD) thu
dwoc két qud nhw sau: Dich tra atiso c¢é dwong sucrose 110,4g/L 1én men 8,5 ngay ¢ nhiér do
31,6°C giau hogt tinh sinh hoc nhue: dirong kinh vong khang khudn trén dai dién vi khuan Gram (-):
15,6 mm va Gram (+): 9,6 mm; hogt tinh khang oxy héa: 83,8% va gié tr; acid glucuronic cuc dai
lén men thuc té 1a 277,15 mg/L.

Tur khoa: atiso, acid glucuronic, Burman, kombucha, RSM-CCD.
ABSTRACT

Optimizing affecting factors to glucuronic acid prodution
in Artichoke fermentation
This article, A Blackett — Burman matrix was designed to study the factors that affect

glucuronic acid formation. After screening, three factors included temperature, sucrose
concentration and time that have strongly contributed to glucuronnic acid formation was selected
to design a matrix for modeling optimal point. The result of Response surface methodology (RSM)
with Central composite design (CCD) showed the maximum value of glucuronic acid concentration
277.15 mg/L, evaluation the antibacterial activity: Gram (-): 15.6mm, Gram (+): 9.6mm,
evaluation the antioxidant activities 83.8% at 110.4 g/L sucrose, incubation at 31.6 °C in 8.5 days.

Keywords: artichoke, glucuronic acid, Burman, kombucha, RSM-CCD.

1. Giéithigu

Kombucha 1a loai thirc uéng dugc 18n men bgi hé cong sinh vi khuan va nim men
[1]. Trong thac uéng kombucha gom cac loai duong: acid gluconic, glucuronic, lactic,
acetic, malic, tartaric, malonic, citric, oxalic, ethanol, acid amin tan trong nuéc¢, vitamin va
mot s& enzym thuy phan [2]. Nhiéu nghién cau khoa hoc d& chung minh loi ich vé sic
khoe cua tra kombucha nhu: Lam giam cholesterol, tranh xo vita ddng mach, giam huyét
&p ciing nhu thanh loc doc t6 trong co thé [3]. Pac trung cho thanh phan héa hoc chinh cua
tra kombucha la sy c6 mat cia acid glucuronic déng vai trd trong yéu gidp gan thai loai
doc td, hd tro bai tiét, tham gia cau tao co thé, hd tro hé mién dich giup ting cudng sirc
khoe. Bac biét acid glucuronic ¢ tc dung giam nong do acid uric trong mau gitp diéu tri
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bénh Gout — mét trong nhitng can bénh cua thoi dai hién nay [4]. Bén canh do, trong céac
loai thao dugc, cay atiso duoc xem 13 loai thio duoc dugc sir dung phd bién hién nay vi
chat chiét tir atiso cho thay hoat tinh chéng viém gan, chong ung thu, chdng oxy hoa,
khang khuan, bai tiét mat ciing nhu kha ning ic ché sy sinh tong hop cholesterol, han ché
su hinh thanh céc diéu kién bénh Ii lién quan dén stress [5]. Trong cac nghién ctu trudc
ctia nhoém chiing toi, Nguyén Khdi Nguyén va cong su, qua cac nam 2014, 2015, 2016 [6]-
[8], cac chang vi khuan Gluconacetobacter intermedius va nim men Dekkera bruxellensis
d4 duoc phan lap, dinh danh va tiép ndi trong dé tai “To6i wu hoéa diéu kién Ién men tao
tra kombucha giau acid glucuronic tir atiso” st dung cic chung vi sinh vat nay lam
giéng 1én men bang mo hinh Placket — Burman va RSM — CCD nhim thu duoc thic udng
I&én men giau hoat tinh sinh hoc véi ham muc tiéu acid glucuronic tdi wu.

2. Vatliéu va phwong phap

2.1. Giéng vi sinh vt

Hai chiang vi khuan Gluconacetobacter intermedius va nim men Dekkera
bruxellensis sir dung trong 1én men tra kombucha duoc giit bang phuong phap dong sau -
80°C [6]-[8].

Hai chung vi khuan Escherichia coli ATCC 8739 va Bacillus cereus ATCC 11778
dugc s dung kiém tra hoat tinh khang khuan cua trd kombucha cung cap bai Cong ty
Microbiologist USA.

2.2. Moéi truwong

- Trati loc atiso cua Céng ty Ngoc Duy, TP Pa Lat.

- MBbi truong 1én men dwoc chuan bi 1 lit gdm 10g/L tra astio (theo hudng dan cua nha
san xuét) duoc i trong nudc s6i 15 phit va b sung duong sucrose voi ham lugng theo cac
khoang khao sat. H3n hop tra dudng dugc hap khir tring ¢ 121°C trong 15 phut.

- Lén men theo mé két hop khudy dao 100 vong/phat. Lén men lap lai 3 lan.

2.3. Phwong phdp quy hoach thuc nghiégm
2.3.1. Khdo sat cac yéu té anh hwong dén kha ndng sinh acid glucuronic trong trd
kombucha [&n men ter atiso

Céc yéu t6 anh huong dén kha ning sinh acid glucuronic trong tra kombucha gém
nhiét do 1én men, ham luong dudng, ti 1¢ gidng, thoi gian 1én men. Tat ca 4 yéu té nay
dugc khao sat lan lugt theo thi tu trong didu kién 1én men tinh. Két qua yéu té khao sat
truge Ia tién dé cho thi nghiém khao sat yéu t sau va ciing 1a tm thi nghiém dua vao quy
trinh sang loc va quy hoach thuc nghiém. Pham vi khao sat dugc trinh bay ¢ Bang 1.
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Bdng 1. Pham vi c&c yéu té khdo sat khd ndang sinh acid glucuronic
trong 1én men tra kombucha tzr atiso

Yéu t6 Nhiét do Ham lwong dwong  Ti Ié giong Thai gian 1én
khao sat Ién men (°C) (g/L) (%) men (ngay)
25 80 3 3
. 30 90 5 5
EE?;”S‘; 35 100 7 7
* 40 110 9 9
120 11 11

2.3.2. Sang loc céc yéu té bang ma trdn sang loc Plakett — Burman

Ma tran sang loc Plakett — Burman dwgc xay dung nhiam loai bo cac yéu té it anh
huong hoic khong anh huong dén kha ning sinh acid glucuronic. Ma tran nay dugc xay
dung véi 2 mirc do thap nhat (-1) va cao nhat (+1) tuong tng vai pham vi khao sat duoc
thuc hién trong thi nghiém khao sat cac don yéu t6 (Bang 1) bao gom 12 thi nghiém dé
sang loc ra cac yéu té c6 anh hudong chinh dén kha ning sinh acid glucuronic. Cac yéu t6
c6 do tin cay cao (p < 0,05) s& dugc dua vao md hinh téi wu hoa cho phuong phap dap tng
bé mit theo cau tric ¢ thm (RSM — CCD).
2.3.3. Téi wu héa bang phirong phdp thwc nghiém RSM — CCD

M6 hinh RSM - CCD dugc su dung la m6é hinh md phong ham lugng acid
glucuronic dugc sinh ra trong qué trinh 18n men tra kombucha tir atiso, sau khi loai bo bién
c6 it anh huong. Tir d6 c¢6 thé tién hanh tiép cac thi nghiém phic tap hon véi cac bién da
duoc gitr lai nham khao sat qua trinh mot cach chi tiét hon. Tir két qua phan tich s& xac
dinh diém tdi uu cac yéu té cho ham muc tiéu acid glucuronic t6i vu.
2.3.4. Phuong phap dinh lwong acid glucuronic

D - glucuronic acid duoc dinh lugng bang kit K — Uronic cia hing Megazyme &
budc séng 340 nm bang may quang phd UV-Vis spectro 6000.
2.3.5. Phuong phdp xdc dinh hoat tinh chong oxy héa

Thi nghiém xic dinh hoat tinh khang oxy hoa sir dung DPPH (2,2-diphenyl-1-
picrylhydrazyl) dugc xac dinh ¢ budc song hap thu bang may quang phd [9]. D6 hip thu
duoc do & budc séng 517nm va phan trim e ché duoc tinh theo cong thirc:

(Abs mau — Abs blank)
Abs déi chiing
2.3.6. Phuong phdp xdc dinh hogt tinh khang khudan
Phuong phap xac dinh hoat tinh khang khuan dugc xac dinh bang phuong phap duc
giéng [10]. Mtrc do nhay cam cua vi khuan Escherichia coli ATCC 8739 (Gram (-)) va
Bacillus cereus ATCC 11778 (Gram (+)) véi dich tra 1én men duoc thé hién bang duong

x% =100 — [ X 100]
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kinh vong khang khuan quanh giéng sau khi u 24 gio & 37°C. Hoat tinh khang khuan thé
hién thong qua duong kinh vong khang khuan, tinh bang trung binh cong gia tri duong
kinh vong khang khuan cua 3 lan Iap lai bang cong thic:

Puong kinh vong khang khuan (mm) = D - d
trong d6: D 1a dudng kinh vong I6n (mm), d 1a duong kinh giéng (mm)

V6i cac muc danh gia:

Puong kinh vong khang khuan < 5mm: Hoat tinh khang khuan yéu;

Puong kinh vong khang khuan tir 5-10 mm: Hoat tinh khang khuan tot;

Puong kinh vong khang khuan >10 mm: Hoat tinh khang khuén rat cao.

3. Két qua va thao luan
3.1. Két qud khdo sat cac yéu té dnh hwéng dén kha néng sinh acid glucuronic trong
I&én men tra kombucha ter atiso

Qua trinh 1én men tra kombucha giau acid glucuronic tir atiso chiu anh huéng truc
tiép cua cac yéu té khach quan: nhiét do 1én men, ham luong duong sucrose, ti I¢ giong,
thoi gian 1én men dong vai trd quan trong dé hé 1én men c6 thé tong hop acid glucuronic.
Két qua nghiém thirc cho thiy, nhiét ¢ 18n men 30°C cho lwong acid glucuronic 267,86
mg/L va khi Ién & nghiém thic ham lwong duong 100g/L két qua thu duoc 267,803 mg/L.
Ham lugng acid glucuronic (267,66 mg/L) khi 1én men & ti 18 giéng 1a 7%. Ham luong
acid glucuronic c6 tang nhe (267,913 mg/L) tng vai thoi gian [én men 1a 7 ngay.

Vay sau cac thi nghiém xdc dinh cac yéu té dnh huong dén qué trinh 1én men tra
kombucha tir atiso thi nhiér dg 30°C, ham hrong dwong 100g/L, ti 1 giong 7% véi mo hinh
t/ 1¢ cng sinh vi khudn: nam men 1& 3:2 va thoi gian 1én men 7 ngay duwoc chon 12 gid tr;
phal hep trong 18n men cho muc tiéu dat ham lhwong acid glucuronic cao va Ia tién dé cho
bai toan toi wu héa.

3.2. Ma trdgn Plackett — Burman sang loc cac yéu té dnh hwiong dén khd ning sinh acid
glucuronic

Sau khi thyc hién cac thi nghiém theo phuong phap 1én men c6 dién, tién hanh thiét
ké thi nghiém xac dinh cac yéu té anh huong dén qua trinh 1én men tra kombucha tir atiso
theo thiét ké cua Plackett — Burman duoc thyc hién bang phan mém Minitab 17 cho 4 yéu
t6: nhiét 6, ham luong dudng, ti Ié giéng, thoi gian 1én men.

Bdng 2. Mitc dé anh hwdng va dé tin cdy cua cac yéu té anh hirong

Tén yéu té Mirc d9 anh hwéng Do tin cay (p)
Nhiét do 1én men (°C) 12,84 0,009
Thoi gian 1én men (ngay) 12,16 0,010
Ham lwong duong sucrose (g/L) 6,95 0,034
Ti I¢ giéng (%) 2,23 0,179
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Cin cir vao hé s6 anh huong cua 3 yéu té anh huong I6n (Bang 2), cho thay nhiét do
¢6 tac dong manh nhat d¢én ham muc tiéu acid glucuronic (12,84). Két qua phan tich
phuong sai cho thiy c6 3 yéu t6 co do tin cay p< 0,05 la nhiét d6 1&n men, thoi gian 1&n
men va ham lugng duong sucrose thuc sy ¢c6 anh huéng manh dén kha nang sinh ra acid
glucuronic. Vi thé 3 yéu t6 nay s& dugc dua vao qua trinh téi wu hoa RSM — CCD véi ham
muc tiéu acid glucuronic tong hop sau khi 1én men tra kombucha tir atiso.

3.3. Mb hinh RSM — CCD téi wu héa cic yéu té anh hwéng dén khi ning sinh acid
glucuronic

M6 hinh RSM — CCD dugc xay dung dé mé phong qua trinh sinh tong hop ham muyc
tiéu acid glucuronic sinh ra trong qua trinh 1én men tra kombucha tir atiso v&1i X1, Xz, X3 lan
luot 1a nhiét d6 1én men, ham lwong dudng, thoi gian 18n men. Tir md hinh ndy cé thé xac
dinh diém t6i vu cho ham acid glucuronic dat cuc dai. Két qua thuc nghiém RSM — CCD
gom 20 nghiém thirc.

Trong bang két qua phan tich phwong sai cia thi nghiém bé mat chi tiéu cho ham
acid glucuronic, mic do phu hop Lack of Fit cia md hinh hdi quy bac 2 day du c6 gia tri
p-value = 0,300 Ién hon so vi mic y nghia o = 0,05. Didu ndy c6 ¥ nghia moé hinh nay
khop vai dir ligu. Co 9 truong hop dat do tin cay p < 0,05 (Bang 3). Vi vay phuong trinh
hdi quy nhur sau:

Y =267,254 + 13,078 x1+ 8,189 x, +15,967 x3 — 29,041 x1° — 7,568 x,° 18,302 x5
+ 3,734 x1. xo+ 1,546 x1. x3 + 8,759 x5. x3

V6iY 1a ham lugng acid glucuronic (mg/L).

x1, %2, x3 lan luot 12 3 yéu t6 nhiét do, ham lugng duong, thoi gian 1én men.

Phuong trinh hdi quy cho thdy 3 yéu t6 anh huong dén kha ning sinh acid glucuronic
la nhiét @6, ham lugng duong, thoi gian [én men.

Tir m6 hinh ndy c6 thé xac dinh diém ti uu cho ham acid glucuronic dat cuc dai (Hinh 1).

Bdng 3. Mirc dé dnh huéng va dé tin cdy cia cac yéu to

Tén yéu t6 Mirc d§ anh hwéng P tin cay (p)

X1 13,078 0,000

X2 8,189 0,000

X3 15,967 0,000
xX1%*x, -29,041 0,000
X2 * X2 -7,568 0,000
X3 * X3 -18,302 0,000
X1 x, 3,734 0,000
X1 7% X3 1,546 0,004
X2 * X3 8,759 0,000
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Bang thdng tin md hinh hoi quy cua thi nghiém bé mat chi tiéu cho ham acid
glucuronnic (Bang 4), hé s6 hdi quy R? 12 99,69% thé hién rang s liéu thyc nghiém tuong
thich v6i s6 liéu suy doan tir mé hinh. Theo Castillo (2007), R? > 0,75 thi mo hinh tuong
thich vai thuc nghiém nén diéu nay cho thiy sy twong quan giira cac yéu t6 thi nghiém vai

ham lugng acid glucuronic sinh ra 1a chat ché [11].
Bdng 4. Thong tin md hinh hai quy cua thi nghiém bé mat chi tiéu cho ham acid glucuronic

Coded Coefficients

Term Effect
Constant
Nhiet 4o 26,155
Ham lugng duong 16,379
Thoi gian 31,934
Nhiét do*Nhiéet &b -58,082
Ham lugng dudng*Ham luong dudng -15,136
Thoi gian*Thoi gian -36,603
Nhiét dé*Ham luong duong 7,467
Nhiét d6*Thoi gian 3,092
Ham luong duong*Thoi gian 17,517

Model Summary

S R-sq R-sg(adj) R-sq(pred)
1,15901 99,94% 99,89%% 99,69%

Khi &p dung thuc nghiém, dé tai sir dung cac két qua tdi wu theo mé hinh duoc lam
tron s6 cho phii hop Vvéi véi qua trinh 1am thyc nghiém. Dé danh gia muc d6 tuong thich
gitra If thuyét va thuc nghiém, cac thi nghiém kiém dinh dwoc tién hanh tai cac diém téi uu
VA so sdnh gia tri cuyc dai cua ham muc tiéu suy ra tr md hinh (Hinh 1) dat 278,97 mg/L

VG gid tri thyc nghiém 277,15 mg/L.

Optimal High

D:1000 M9
Cur

Predict Low

Y
Maximum
y = 278.9701
d = 1.0000

267
13
8
15

-29,
-7,
-18,
3,
1,
8,

Coef

,254
,078
,189
,967
041
568
302
734
546
759

X2

1168179
[110.3626]

SE Coef

[cjeNoNoNoloNoNoNole)

,473
,314

314
314

,305
,305
,305
,410
,410
,410

Hinh 1. Cac gia tri téi wu theo mé hinh
Do twong dong giira ham luong acid glucuronic Ii thuyét va thuc nghiém:
Do twong dong = 277,15/ 278,97 x 100 = 99,3%.

Tir két qua nay ching to viéc ti uu cac yéu tb trén dat do tin cay cao va co y nghia

rat 1on trong san xuat.

Tra kombucha I&n men tir atiso trén hé thong fermenter duoc loc, dong chai, thanh
tring va bao quan ¢ 5°C trong 4 tuan. Budc dau danh gia chat luong, san pham c6 mau
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vang nau, dung dich trong, vi chua nhe, ngot, huwong thom cua atiso gilp cho mat cam
quan cua kombucha khac véi huong vi truyén théng. Ham Ilugng acid glucuronic dat
277,15 mg/L cao hon so voi trd kombucha tir nghién cau tién dé cia nhém Nguyén Khoi
Nguyén va cong su niam 2015 [8] d4 cong bé ham lugng acid glucuronic chwa qua quéa
trinh ti wu hoa dat 175,8 mg/L. Bén canh dé, két qua kiém tra hoat tinh khang oxy héa cua
tra kombucha cao (83,8%), ¢6 thé do sir dung atiso (ti ¢ 10g/L) chira chat cynarin va cac
chit chong oxy héa nhu acid acetic, hop chét phenolic... do vi khuan 1én men duong tao
thanh.

Hoat tinh khang khuan duoc xac dinh trén 2 vi khuan dai dién vi khuan Gram (-),
Gram (+) thé hién qua duong kinh vong khang khuan (mm) sau:

- Puong kinh vong khéng khuan ddi véi Escherichia coli ATCC 8739 (Gram -): 15,6
mm.
- Puong kinh vong khang khuan d6i vai Bacillus cereus ATCC 11778 (Gram +): 9,6 mm.

Vay, hoat tinh khéang khuan cua tra kombucha tir atiso cao.
4.  Kétluan

Viéc sir dung cdng nghé vi sinh 1én men san pham tra kombucha tir atiso trén h¢
thong fermenter tao ra mot loai thirc uéng dam bao an toan thuyc pham cé hoat tinh sinh
hoc duoc sinh tong hop cao hon so vai tra 1én men truyén théng. Qué trinh téi vu hoa bang
phuong phép dap tng bé mit (RSM — CCD) thu duoc két qua tai cac diém ti wu nhu:
nhiét o 1én men 31,6°C, ham luong duong sucrose 110,4 g/L, thoi gian 1én men 8,5 ngay,
tra kombucha c6 ham lugng acid glucuronic dat 277,15 mg/L, hoat tinh khang khuan khao
sat vi khuan Gram (-) (+) véi duong kinh vong khang khuan la 15,6 mm va 9,6 mm; hoat
tinh khang oxy hoa dat 83,8%.
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CAC SO TAP CHi KHOA HQC SAP TO!:

o Tap 14, Sb6 7 (2017): Khoa hoc giao duc
o Tap 14, S6 8 (2017): Khoa hoc x& hoi va nhén vén
e Tap 14, S6 9 (2017): Khoa hoc tw nhién va céng nghé.

Ban bién tap Tap chi Khoa hoc rat mong nhan duoc s trao déi thong tin
cla céc don vj ban va dugrc ban doc thuong xuyén cdng tac bai vé, gop y xay dung.
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