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TOM TAT

Lén men nudc dira gia boi hé cong sinh gitia
Vi khudn Gluconacetobacter nataicola va
Lactobacillus acidophilus voi muc dich thu nhdn
axit glucuronic ham luwong cao. Nghién Citu khao
S&t CAC yéu to Ién men va sang loc bang ma trin
Plackett — Burman nham chon ra cdc yéu t6 c6
anh hieong manh dén kha nang sinh axit
glucuronic khi lén men trén nudc dira gia. Sau
qué trinh sang loc, bon yéu t6 gom ty 1é vi khudn
G. Nataicola, ty /é vi khudn L. acidophilus, ham
lirgng sucrose bo sung, va nhiét dé I1én men c6

danh hwéng manh dén kha nang sinh axit va bo
yéu té ndy sé dirge dira vao qud trinh téi wu héa.
Thiét ké t6i wu héa bang phiong phdp dip vmg
bé mat (RSM) theo cdu triic ¢6 tam (CCD) thu
duge két qud 145 yéu t6 anh hieong manh c6 gid
tri ¢6i wu la ty 1é vi khudn G. nataicola 13 4.79
logCFUImI, ty I¢ vi khudn L. acidophilus Ia 5.34
logCFU/ml, 8.99% sucrose va nhiét dé /én men
31.96°C. Gia tri axit glucuronic cwc dai khi dp
dung mé hinh vao thuc té 13 94.23 mgl/l.

T khoa: axit glucuronic, Gluconacetobacter nataicola, Lactobacillus acidophilus, Plackett-

Burman, RSM-CCD.
1. GIOI THIEU

Axit glucuronic 1a hop chét hiru co c6 cong
thirc phan tir CsHi10O7 va cong thirc ciu tao
HCO(CHOH),COOH duoc téng hop qua chu
trinh vong uronic. Trong co thé ngudi, axit
glucuronic ¢6 vai tro lién két khur doc [1,2,3],
chéng cac goc tw do nham ngan chin cac tc nhan
oxy héa giup tang cudng sirc khoe [4]. Dic biét,
axit glucuronic c6 tac dung giam nong do axit
uric trong mau giup diéu tri bénh Gout — mét
trong nhitng cén bénh cua thoi dai hién nay [4].

AXit glucuronic véi cac ddc tinh quy gia da
thu hit nhiéu hudng nghién ciu trén thé gisi
trong thoi gian gan day. Vi khuan acetic duoc
Khan va cong su (2008) xac dinh 1a tdc nhan

chinh 1én thu axit glucuronic [1]. Nam 2010,
Yang va cong sy da ching minh kha nidng sinh
axit glucuronic ting dang ké khi két hop 1én men
vi khuan acetic va lactic [5]. Nam 2014, Ly va
cong su d4 cong bd nghién ciru tdi wu hoa 1én men
sita boi vi khuan acetic va lactic thu axit
glucuronic [6]. Pdc biét, Nguyen va cong su
(2015) ciing da c6 nghién ctru chimg minh khi bo
sung vi khuin lactic vdo hé 1én men tra
Kombucha thi lrong axit glucuronic ting dang ké

[7]1.

Nudc dira gia 1a san phim nong nghiép rat
ddi dao va 6n dinh ¢ Viét Nam. Nudc dira gia la
phé phiam néng nghiép trong cong nghiép san
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Xuit com dira nao siy xut khau va cong nghiép
xa phong nén gia thanh cua ngudn nguyén liéu
nay khé thip. Hon nita, nudc dira gia c6 thanh
phan chit dinh dudng da dang thich hop 1én men
ca vi khuan acetic [8] 1an lactic [9,10]. Va hién
nay trén thé gisi van chua co nghién ciru g
dung nudc dira thu nhéan axit glucuronic. Vi thé
trong nghién ciru nay, ching téi téi wu héa diéu
kién 1én men nudc dira gia boi hé vi khuan acetic
va lactic bing mé hinh Plackett - Burman va
RSM — CCD nham thu nhén axit glucuronic ti
uu.

2. VAT LIEU VA PHUONG PHAP
2.1 Gidng vi sinh vat

Gidng vi sinh vét dugc sir dung trong nghién
ctru ndy gom hai chung gidng dugc chon tir bo
suru tap gidng cia B6 mon Cong Nghé Sinh Hoc
Pai hoc Bach Khoa thanh phé H6 Chi Minh:
gibng vi khuan acetic Gluconacetobacter
nataicola ¢c6 ma s6 NR_04110121 va giéng vi
khuan lactic Lactobacillus acidophilus c6 ma sé
ABO11464.1[11].

2.2 Méi trwong 1én men

Nuéc dira gia sir dung trong nghién ciru nay
1a nudc dira gid dugc str dung 6n dinh cling mot
ngudn thudc giéng dira ta (Bén Tre). B sung
10% glucose, pH 6.5, hiéu chinh bang NaOH va
acid acetic. Lén men bang phwong phap 1én men
theo mé co két hop khudy dao 150 vong/ phut.

2.3 Phuong phap quy hoach thuc nghiém

2.3.1 Khao sat cac yéu té anh hwong dén kha
nang sinh axit glucuronic

Cac yéu t6 anh huong dén kha nang sinh axit
glucuronic trén méi trudng nude dira gia gom 6
yéu t6 12 ty 1¢ gidng vi khuan G. nataicola, ty 18
gibng vi khuan L. acidophilus, ham luong
sucrose b sung, pH ban dau, nhiét do 1én men va
thoi gian 18n men. Tt ca cac yéu t6 nay duoc
khao sat 1an luot theo thi tu trong diéu kién 1én
men tinh. Két qua yéu té khao sat trude sé 13 tién
dé cho thi nghiém khéo sat yéu té sau va ciing 1a
tam thi nghiém dé dua vao quy trinh sang loc va
quy hoach thuc nghiém. Pham vi khao sat dugc
trinh bay & bang 1.

2.3.2 Sang loc céc yéu td bing ma tran sang
loc Plakett — Burman

Ma tran sang loc Plakett — Burman dugc xay
dung nhdm loai cac yéu td it anh huéng hodc
khong anh huong dén kha niang sinh axit
glucuronic. Ma tran duoc thiét ké dua vao tam thi
nghiém cua 6 yéu té anh huong dén kha nang sinh
axit 1a ty 1& gidng vi khuan G. nataicola, ty 1&
gibng vi khuan L. acidophilus, ham luong
sucrose b sung, pH ban dau, nhiét d 1én men va
thoi gian 1€n men. Ma tran duoc xay dung véi 2
murc do 1a thap nhat (-1) va cao nhét (1) tuong
ung voi pham vi khao sat dwoc thuc hién trong
thi nghiém khao sat cac don yéu té (bang 1) bao
gom 12 thi nghiém (bang 3) dé sang loc ra cac
yéu té c6 anh huéng manh dén kha nang sinh axit
glucuronic. Céc yéu t6 c¢6 do tin cdy cao (p <
0.05) s& dugc dwa vio md hinh téi wu héa theo
phuong phéap dap tng bé mit theo ciu tric c6 tim
(RSM - CCD).

Bang 1. Pham vi cac yéu t khao sat kha nang 1én men thu axit glucuronic

Véu 1 Ty l_é: G. T}’/ 1€ L Ham lugng pH Nhiét d6 | Thoi gian
Khio sat nataicola acidophilus sucrose bgn 1én men 1én men
(log CFU/mlI) | (log CFU/mI) (%) dau (°C) (9io)
Pham vi 3 3 5 4 25 12
khao sat 4 4 7.5 4.5 30 24
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10 5 35 36
12.5 5.5 40 48
15 6 45 60

2.3.3 T6i wu héa bing phwong phap thue
nghiém RSM - CCD

Céc yéu t6 duoc chon loc tir ma tran sang
loc Plackett — Burman sé& dugc dua vao thuc
nghiém t&i vu héa RSM — CCD va duoc nghién
cuiu & 5 muc d6 (-2, -1, 0, +1, +2) v6i CCD 26
nghiém thic (bang 4). M6 hinh RSM-CCD dugc
chdng t6i st dung nhu 1a mdt mo6 hinh mé phéng
ham lugng acid glucuronic dugc sinh ra trong qua
trinh 18n men, sau khi loai boé mot sb bién c6 it
anh huong, tir d6 c6 thé tién hanh tiép cac thi
nghiém phtrc tap hon véi cac bién da dugc giit lai
nham khao sat qua trinh mot cach chi tiét hon. S6
lidu duoc phén tich bang phan mém Stagraphics
Centurion XV.1. Tir két qua phan tich s& xac dinh
diém t6i wu cia cac yéu t6 cho ham luong axit
glucuronic t6i wu [12].

2.3.4 Phuong phap dinh lugng axit glucuronic

Axit glucuronic dugc dinh luong b'img kit K
— Uronic cua hing Megazyme & d6 hip thu 340
nm bang may quang phd UV — Vis spectro 6000.

3. KET QUA VA THAO LUAN

3.1 Két qua khao sat cac yéu té anh hwong dén
kha ning sinh axit glucuronic

Qua trinh Ién men thu nhan axit glucuronic
trén mdi trudng nude dira gia la qua trinh cong
sinh ctia hai vi khuan G. nataicola va vi khuan L.
acidophilus va quéa trinh nay chiu anh hudng tryc
tiép cua cac yéu t6 khach quan 1a cac yéu té khao
st trinh bay ¢ bang 1. Két qua khao sat cua cac
yéu t6 nay duoc trinh bay & bang 2.

Vi khuan G. nataicola 1a vi khuan déng vai
tro truc tiép trong hé 18n men hinh thanh axit
glucuronic nén yéu t6 ty 1é vi khuan G. nataicola
khoi dau qua trinh 1&n men 1a yéu t6 duoc ching
t61 dugc khao sat du tién [1,2]. Két qua cho thiy,
sau 36 gior 1én men véi ty 18 vi khudn G. nataicola
la 4 log CFU/ml cho ham lwong axit glucuronic
tich lily cao nhat (81.28 mg/1). Nghiém thuc 3 log
CFU/mI cho két qua thiap hon (58.24 mg/l),
nguyén nhan I1a do mat do giéng té bao ban dau
qua it nén khong di dé hoat dong bién dudng sinh
axit glucuronic. Pdi voi cac nghiém thie con lai,
két qua van thap hon nghiém thirc 4 log CFU/ml.
O cac nghiém thire ndy, mat d6 gidng ban dau qua
nhiéu nén Xay ra sy canh tranh dinh dudng dan
dén su sinh truong va phét trién bi trc ché va day
la nguyén nhan ham luong axit glucuronic sinh ra
thdp. Vi vay, ty 1é giéng vi khuin G. nataicola
duge chon 1a 4 log CFU/mI.

Bang 2. Két qua khao sat cac don yéu té anh huéng kha ning sinh axit glucuronic

Véu t6 Méc phil hop Ham luo‘(nngqga/T)it glucuronic
Ty 1€ G. nataicola (log CFU/mI) 4 81.28
Ty 1é L. acidophilus (log CFU/mI) 5 82.84
Ham Iuong sucrose (%) 7.5 92.42
pH ban dau 5 93.19
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Nhiét d6 1én men (°C)

35 93.97

Thoi gian 18n men (gio)

36 93.45

Vi khuan L. acidophilus 12 chung vi sinh vét
khong c6 kha nang sinh tong hop axit glucuronic.
Tuy nhién, chiing dong vai tro hd trg vi khuan G.
nataicola nham nang cao kha nang hinh thanh
axit glucuronic trong hé 1&n men [5-7]. Ham
Iwong axit glucuronic tang ty 1¢ thuan theo ty 1€
vi khuén L. acidophilus b sung va khi mat do vi
khuan L. acidophilus hién dién trong méi truong
1én men ban dau dat 5 log CFU/ml thi két ham
lugng axit glucuronic tich 1y thu duge 1a cao
nhat (82.84 mg/l). Két qua nay twong tyr két luan
cta Yang (2010)[6]. Va néu tang tiép tuc ty 1& vi
khuan L. acidophilus thi lrong axit thu nhan giam
va diéu ndy c6 thé 12 do hé qua cua viéc thiéu hut
chat dinh dudng [5,7]. Vay, ty 1& vi khuan L.
acidophilus duoc chon a5 log CFU/mL.

Cac yéu td méi truong 1én men bao gém
ndng do sucrose méi trudng 1én men, pH ban dau
va nhiét 6 1én men déng vai trd quan trong dé hé
I8n men c6 thé sinh tong hop axit glucuronic. Két
qua nghiém thirc cho thay, luong sucrose 12 7.5%
cho luong axit glucuronic cao nhat (92.42 mg/l)
va khi Ién & nghiém thirc pH bang 5 két qua thu
dugc 13 93.19 mg/l. Ham luong axit tiép tuc ting
khi 1&n men ¢ 35°C dat 93.97 mg/l. Két qua nay
twong tng diéu pH va nhiét do tdi thich cia ca hai
vi khan ctia hé 18n men. Ngoai ra, thoi gian 18n
men ciing ¢6 vai trd quyét dinh ham luong axit

glucuronic thu duoc khi nao la cao nhat. Ham
luong axit cao nhat 12 sau 36 gid len men dat
93.45 mg/l. Vay, cac yéu té con lai c6 nghiém
thirc duoc chon 13 10% sucrose, pH ban dau 1 5,
I1én men ¢ 35°C trong vong 36 gio.

Tir cac két qua khao sat trén cho thiy cac
yéu t6 déu anh huong dén kha ning 18n men thu
nhan axit glucuronic. Cac yéu té nay tiép tuc
dugc sang loc bang moé hinh Plackett — Burman
dé xac dinh rd mirc d6 anh huong dén qua trinh
1&n men thu nhan axit glucuronic trén moi truong
nude dira gia.

3.2 Ma tran Plackett — Burman sang loc cac
yéu t6 anh hwong dén kha niing sinh axit
glucuronic

Muc dich ctia qué trinh sang loc cac yéu tb
anh huong 1a xac dinh cac yéu t6 tac dong manh
va loai bo cac yéu t6 it hodc khong tac dong dén
d6i twong nghién ctru. Vithé, bude nay cé y nghia
don gian hoa qua trinh thi nghiém va tiét kiém chi
phi.

Két qua phan tich phuong sai (ANOVA) dé
xac dinh mirc anh hudng va do tin cay dugc cua
qué trinh sang loc 6 yéu té anh huong dén kha
nang sinh axit glucuronic bang ma tran Plackett —
Burman dugc trinh bay & bang 3.

Bang 3. Mirc d6 anh hudng va do tin cdy cua cac yéu t6 anh hudng

Yéu tb Mic anh hudng Do tin cay (p)
Ty 1é vi khuan G. nataicola 11.0 0.0052
Ty 1& vi khuan L. acidophilus 6.08333 0.0473
Ham luogng sucrose 6.94333 0.0306
pH I&n men -1.59667 0.5229
Nhiét d6 1én men -19.02 0.0004
Thoi gian 1én men -2.80333 0.2820
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Két qua phan tich phuong sai cho thiy c6 4
yéu td c6 do tin cdy p < 0.05 1a ty 1& vi khuan G.
nataicola, ty 1¢ vi khuan L. acidophilus, ham
lugng sucrose 1én men, nhiét d6 1én men. Piéu
nay cho thiy, 4 yéu té nay thuc su c6 anh hudng
manh dén kha nang thu nhan axit glucuronic. Vi
thé, 4 yéu t6 1a ty 1é vi khuan G. nataicola, ty 18
vi khuan L. acidophilus, ham luong sucrose va
nhiét do 1&n men s& duoc dua vao qua trinh ti vu
hoa RSM-CCD véi ham muc tiéu 13 uong acid
glucuronic téng hop duoc sau khi 18n men. Két
quéa khao sat muc 3.1 cho thay pH va thoi gian 18n
men ¢6 anh hudng dén ham muc tiéu. Tuy nhién,
thuc nghiém sang loc Plackett- Burman cho phép
xé4c dinh muc anh huéng va cho thdy 2 yéu té nay
¢4 it anh hudng c6 thé loai di dé tién hanh céc thi
nghiém sau hon véi cac bién duoc gitt lai co muc
anh huéng manh. Vay 4 yéu td X1, Xo, Xa, X4 lan
luot 14 ty 18 vi khuan G. nataicola, ty 1& vi khuan

L. acidophilus, ham luong sucrose 1én men va
nhiét do 1én men duoc lua chon cho md hinh
RSM-CCD tiép theo.

3.3 M6 hinh RSM — CCD t6i wu héa cac yéu tb
anh hwéng dén kha ning sinh axit glucuronic

M® hinh RSM - CCD duoc xay dung dé mo
phong lugng axit glucuronic sinh ra trong qué
trinh 18n men nudc dira gia véi Xa, Xz, Xz, X4 lan
luot 14 ty 18 vi khuan G. nataicola, ty 1& vi khuan
L. acidophilus, ham luong sucrose 1én men va
nhiét d6 1én men. Tt md hinh nay, chlng ta c6
thé xac dinh diém tdi wu cho ham luong axit
glucuronic cuc dai. Két qua thuc nghiém RSM —
CCD gom 26 nghiém thirc. Két qua phan tich
phuong sai (ANOVA) danh gia mac dd anh
huong va do tin cdy tuong tac ciia 26 nghiém thirc
nay dugc trinh bay ¢ bang 4 va b5.

Bing 4. Két qua thuc nghiém ti wu hoa theo phuong phap RSM — CCD

Thir tu thi Yéu to Y acid glucuronic (M@/1) | Y Acid glucuronic (Mg/1)
nghiém thwe nghiém mo hinh
X1 X2 X3 X4
1 2 7 2.5 25 43.75 4251
2 6 5 7.5 35 82.84 88.01
3 6 3 2.5 45 12.68 4.95
4 6 7 2.5 25 63.42 61.21
5 2 5 7.5 35 76.88 75.81
6 6 3 2.5 25 36.76 45.13
7 2 3 2.5 25 25.37 21.31
8 4 7 7.5 35 88.27 90.71
9 6 7 12.5 25 72.22 71.18
10 4 5 7.5 45 46.34 51.19
11 2 7 12.5 45 30.81 24.48
12 2 3 12.5 25 36.76 39.32
13 6 7 12.5 45 24.08 25.05
14 2 3 12.5 45 20.71 19.85
15 2 7 12.5 25 34.69 39.35
16 2 7 2.5 45 34.95 38.19
17 4 5 7.5 35 64.20 65.22
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18 2 3 2.5 45 9.32 12.40
19 6 3 125 45 22.26 25.54
20 6 7 2.5 45 26.15 25.64
21 4 5 2.5 35 79.99 80.02
22 6 3 125 25 82.58 76.30
23 4 3 7.5 35 78.70 80.36
24 4 5 7.5 25 79.47 78.71
25 4 5 7.5 35 96.56 93.67
26 4 5 7.5 35 95.52 93.67
Bang 5. Mirc d6 anh hudng va do tin cay cua cac yéu tb
Yéu td Mtc anh huéng Potincady | Yéutd Mtc anh huéng Do tin cay
X1 39.3702 0.0013 X1 Xq -0.390719 0.0003
X 26.1487 0.0039 X2 Xz -2.03264 0.0464
X3 9.62445 0.0105 Xa X3 -0.529188 0.0049
Xa 20.3956 0.0000 X2 X4 0.0575312 0.4613
X1 X1 -2.93889 0.0078 X3 X3 -0.3716 0.0001
X1 Xz -0.319531 0.4145 Xz Xa -0.0527625 0.1079
X1 X3 0.328312 0.0520 Xs Xy -0.287156 0.0000

Két qua phan tich cho thay c6 10 truong hop
dat do tin cay p < 0.05 va céc yéu t6 ndy s& duoc
dura vao phuong trinh hoi quy. Hé s6 hdi quy (R?)
tinh dugc 12 0.954624, tic ¢6 95.4624% s6 lidu
thuc nghiém twong thich voi s liéu mé hinh
phéng doan. Theo Castillo (2007), R? > 0.75 thi
md hinh twong thich véi thuc nghiém nén diéu
nay cho thay su tuong quan gitra cac yéu td thi
nghiém v&i ham lugng axit glucuronic sinh ra 1a
rat chat ch&[12]. Phuong trinh hdi quy c6 dang:

Y = - 435.21 + 39.3702X; + 26.1487X; +
9.62445X3 + 20.3956 X4 - 2.93889X,2 - 0.390719

X1 X4 -2.03264X,% - 0.529188 XX - 0.3716 X2
- 0.287156 X2

Phuong trinh hdi quy cho thiy c6 4 yéu tb
anh huong dén kha nang sinh axit glucuronic 1a
ty 18 vi khuan G. nataicola, ty 1& vi khuin L.
acidophilus, ham Iuong sucrose 1én men va nhiét
dd 1én men.

Nhiét d c6 anh huéng rat 16n vi n6 tac dong
truc tiép dén kha nang ton tai va phét trién cta hai
vi khuén G. nataicola va L. acidophilus, hé cong
sinh tiét ra axit glucuronic. Nhiét d6 cang tang thi
ham luong axit glucuronic cang giam nhung
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giam dén mot gidi han nao d6 thi s& anh hudng
nguoc lai [7,9]. Khoang nhiét d6 khao sat cta thi
nghiém 1a tir 25 dén 45°C. Trong khi d6 vi khudn
G. nataicola 1a chung vi khuén sinh truong &
khoang nhiét d¢ téi wu tir 12 dén 35°C [13]. Vi
thé, nhiét do cang ting cao theo timg murc do thi
nghiém s& trc ché vi khuan G. nataicola sinh axit
glucuronic din dén ham lwong axit thu nhan thap.
Nguoc lai, vi khuén L. acidophilus la vi sinh vat
c6 nhiét do t6i thich 12 37°C [14]. Cho nén, néu
nhiét d6 giam qua thap s& gay anh huéng dén su
sinh truong va phat trién coa vi khuan L.
acidophilus va anh huong dén kha nang sinh tong
hop axit glucuronic cua ca hé céng sinh .

Yéu t6 ham lwong sucrose hién dién trong
co chit 1én men nudc dira gia ciing anh hudng
dén kha nang hinh thanh axit glucuronic. Ham
lugng sucrose vira du s& dap ung nhu ciu ciia hé
vi khuan G. nataicola va L. acidophilus, gip
chung sinh truéng va phat trién binh thuong. Néu
ham luong sucrose vuot qua muc nhu cu cua
ching s& gay tac dong té bao gay mat nudc 1am
anh huong dé kha ning trao doi chat, tir d6 1am
giam kha ning sinh téng hop axit glucuronic.
Nguoc lai, ham lwong succrose qué thip s& khong
da dé cung cip cho hoat dong bién dudng cua
chung va luong axit sinh ra thap [8,9].

Vi khuan L. acidophilus cé vai tro hd tro vi
khuin G. nataicola bién dudng sinh axit
glucuronic nén ty 1é L. acidophilus khéi dong qua
trinh 18n men ciing 12 yéu t6 c6 anh huong nhat
dinh dén kha ning sinh axit [5-7]. Trong thi
nghiém, chdng t6i nhan thiy ham luong axit sinh
ra ting ty 1& thuan v6i ty 1& vi khuan L.
Acidophilus b6 sung nhung khi ting dén mét giéi
han s& e ché nguoc tré lai kha nang sinh axit
glucuronic. Két qua nay tuong tu két luan cua
Yang (2010)[5] va caa Ly (2014)[6]. Didu nay c6
thé giai thich dua vao sy thich nghi cua hai vi
khuan G. nataicola va L. acidophilus. Vi khuan
L. acidophilus c6 pha thich nghi va tang truéng

nhanh hon so voi vi khudn G. nataicola nén
ching s& phan giai lwong sucrose va cac chat dinh
dudng trong méi trudng 1én men thanh cac chat
don gian hon. Vi khuan G. nataicola sinh truong
sau s& tdn dung cac chat phan giai co sin trong
moi truong 1én men dé di vao chu trinh
pentophosphat sinh téng hop axit glucuronic.
Hon nita, viéc str dung cac chit do vi khuén L.
acidophilus phan cit sin s& gitp vi khuin G.
nataicola khong phai st dung ngudn enzyme
trong qué trinh phan giai co chat nén ngudn
enzyme nay duogc tin dung dé sinh tong hop axit
glucuronic dan dén viéc ting ham luong axit tich
liiy. Nhung néu ty 18 vi khuan L. acidophilus ban
dau qua nhiéu s& dan dén thiéu hut ngudn dinh
dudng dan dén viéc ca hai vi khuén G. nataicola
va L. acidophilus bi wc ché sinh truéng va kha
nang sinh axit glucuronic giam [3,6,7].

Ty 1& vi khuan G. nataicola dong vai tro tat
yéu trong hé 1én men sinh axit glucuronic vi vi
khuan G. nataicola 1a déi twong truc tiép sinh ra
axit nay. Theo két qua téi wu hoa, ty 18 vi khuan
G. nataicola tang ty 1¢ thuan v4i ham lugng axit
glucuronic va diéu ndy timg duoc dé cap trong
nghién ctru ciia Khan (2008)[1]. Nhung dén mot
gidi han s& c6 anh hudng gay tre ché lai. Didu ndy
1a do khi bd sung ty 1& vi khuan G. nataicola qué
nhiéu s& dan dén viéc canh tranh va thiéu chét
dinh dudng trong moi trudng 18n men. HE qua 1a
hé cong sinh vi khuin G. nataicola va L.
acidophilus s& bi trc ché sinh truong va giam hodc
khéng cé kha nang sinh tong hop axit glucuronic.
Két qua nay tuong tu két qua cta Ly va cong su
(2014)[6].

Két qua quy hoach thuc nghiém RSM -
CCD cho thiy dugc sy tuong tac gitta cac yéu to
v6i nhau. Mirc d6 tuong tac giita hai yéu t6 ty 16
vi khuin G. Nataicola va ty 1& vi khuan L.
acidophilus dugc thé hién & biéu do bé mat dap
ung dugce trinh bay & bang 6 va hinh 1.
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Biang 6. Toa do c4c gia tri tdi wu thu nhén acid glucuronic

Yéu té Thap Cao Toa dd diém t6i wu
Ty l¢ G. nataicola (logCFU/mI) 2 6 4.78565
Ty 1€ L. acidophilus (logCFU/ml) 3 7 5.33774
Ham Iuong sucrose (%) 25 125 8.99457
Nhiét do (°C) 25 45 31.9649

Hinh 1.

GIuA concetration
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Sucrose=7.5,Temperature=35.0

et
i
i

7

T,
7

i
e
s
s
o
i

=

If
£

'
e

M

GIluA concetration
iy

AAB density

Estimated Response Surface
LAB density=5.0,Sucrose=7.5

T o
57 S
i

=

4 37
AAB density 3 g 25 29 Temperature

' 6
5
4 LABdensity g 1110

GIuA concetration
I 61.0
Il 66.0
. 710

76.0
81.0
86.0
91.0
96.0
101.0
106.0

I 116.0

Mt dap g twong tic giita ty 1& vi khudn G. nataicola va ty 1é vi khuin L. acidophilus
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Hinh 2. Mit dap (g trong tac giita ty 18 vi khuan G. nataicola va nhiét do

Estimated Response Surface
LAB density=5.0, Temperature=35.0
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Hinh 3. Mit dap (g trong tac giita ty 18 vi khuan G. nataicola va sucrose
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GIuA concetration
~
o

LAB density

Estimated Response Surface
AAB density=4.0,Sucrose=7.5
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Hinh 4. Mit dap tng turong tac giita ty 18 vi khuén L. acidophilus va nhiét do

Cac gia tri ti wu dugc thé hién trén mat
phing dap tmg lan lugt theo timg cap nham cho
thdy su twong tac qua lai giita cic yéu té anh
huong (hinh 1- 4).

Tir bé mit dap tmg, ching t6i du doan ham
lugng axit glucuronic cuc dai 1a 98.0401 mg/l tai
c4c toa do yéu td khao sét 1a ty 16 vi khuén G.
nataicola 4.79 logCFU/ml, ty 1¢ khuan L.
acidophilus  5.34 logCFU/mI, 8,99% sucrose,
nhiét do 1én men 31.96°C. Tién hanh thuc nghiém
tai cac diém toi uu, ham luon g axit glucuronic thu
duoc 1a 94.23 mg/l1, dat do tuong déng S0 v61 mo
hinh 12 96%. Két qua nghién ctru ndy cao hon két
qua cta Ly (2014)[6] t6i wu hoa trén méi truong
sira dat 59,81 mg/1.

4. KET LUAN

Axit glucuronic 1a mot hop chit c6 duoc tinh
quy gia rét co loi cho strc khoe con ngudi. Vi thé,

viéc ing dung cong nghé vi sinh 1én men trén co
chat gia thanh ré thu axit glucuronic ham lugng
cao 1a viéc rit c6 y nghia thiét thuc. Viée t6i vu
héa qué trinh 18n men co chat nudc dira gia boi
hai vi khuan G. nataicola va L. acidophilus nham
dap mg muc tiéu thu nhan axit glucuronic véi
hiéu suit cao va gi4 thanh thap. Qua trinh téi vu
hoa cac diéu kién 1én men thu nhan axit
glucuroncic trén co chit nudce dira gid duogc thuc
hién bang phuong phap dap tmg bé mit theo ciu
tric c6 tam thu dugc cac két qua ham lwong axit
glucuronic cuc dai 13 94.23 mg/l tai cac diém tdi
wu: ty 16 vi khuidn G. nataicola la 4.79
logCFU/mI, ty 1& vi khuan L. acidophilus 1a 5.34
logCFU/ml, ham lwong sucrose bd sung 8.99 %,
nhiét d6 18n men 31.96°C. Mirc d6 tuong dong
khi 4p dung mé hinh 1én men nay la 96% so vai
ly thuyét.
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Optimization of affecting factors to
glucuronic acid production in mature

coconut fermentation

e Nguyen Thuy Huong
e Ha Thien Huong

Ho Chi Minh city University of Technology, VNU-HCM

ABSTRACT

The process of mature coconut water
fermentation by the complex of two bacteria
strains  Gluconacetobacter nataicola and
Lactobacillus acidophilus in order to get high
glucuronic acid concentration was studied. A
Blackett — Burman matrix was designed to study
the factors that affect glucuronic acid formation.
After screening, four factors included G.
Nataicola density, L. acidophilus density,
sucrose concentration and temperature that have
strongly contributed to glucuronic 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 94.23mg/I
at 4.79 logCFU/ml G. Nataicola density, 5.34
logCFU/ml L. acidophilus density, 8.99 %
sucrose and incubation at 31.96°C, respectively.
The highest value of glucuronic acid
concentration in the practical model was 94.23
mg/l.

Keywords: glucuronic acid , Gluconacetobacter nataicola, Lactobacillus acidophilus, Plackett-

Burman, RSM-CCD.
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