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Toéom tat

Rau ding bién (Bacopa monnieri (L.) Wettst) con goi la rau sam dédng, phdn bé réng & cdc ving
nhiét déi va cén nhiét déi. Trong nghién ciru nay nhém nghién civu siv dung enzyme cellulase dé hé
tro trich ly, khai thac hop chat triterpensaponin tir rau ddang bién. Céc yéu té nghién ciru sang loc
bao gom ty 1é nguyén liéu: dung méi; pH; nhiét do; thoi gian trich ly va nong dé enzyme sir dung.
Két qua t6i wu héa cdc diéu kién trich ly triterpensaponin tir rau ddng bién bang enzyme cellulase
theo mé hinh Plackett — Burman cho thdy nhiét d xir Iy 50 °C, ty 1é nguyén liéu:dung méi la 1:21
(wW/v), nong dé enzyme 0,81%(v/w), pH 5,3 va thoi gian trich ly 37 phit thu dwoc lhrong
triterpensaponin cao nhat dat 2,63 (%g/g CK) (cao gap 1,3 lan so v6i mau doi chimg khéng cé
enzyme hé tro). Phicong phdp trich ly ¢é sw hé tro' ciia enzyme la mét phuwong phép 6 hiéu qud,
gilp ndng cao hiéu sudt trich ly triterpensaponin tir rau ddng bién.

Tir khoa: Bacopa monnieri (L.) Wettst, enzyme cellulase, ham lwong triterpensaponin, mo hinh
bé mat dap iing, trich ly.

Optimization of triterpensaponin extraction from Bacopa monnieri (1.)
Wettst by cellulase enzyme
Abstract

Bacopa monnieri (L.) Wettst is widely distributed in tropical and subtropical areas. In this study,
the enzyme assisted extraction, was extracted of triterpensaponin from Bacopa monnieri. Screening
factors include the ratio of raw materials: solvent; pH; temperature, extracting time and enzyme
concentration. The optimum conditions for extracting triterpensaponin from Bacopa monnieri with
a cellulase enzyme modeled as Plackett-Burman model showed a treatment temperature of 50 °C, a
ratio of 1: 21 (W), enzyme concentration 0.81% (v/w), pH 5.3 and 37 minutes extraction time
achieved the highest triterpensaponin content of 2.63 (% g/g CK). (1.3 times higher than that of
control no enzyme). Thus, the enzyme-assisted extraction method is an effective method, which
improves the extraction efficiency of triterpensaponins from Bacopa monnieri.

Keywords: Bacopa monnieri (L.) Wettst, cellulase enzyme, content of triterpensaponin, response
surface model, extraction.

1. Mé dau hoa nho, hinh dng canh méng mau tim nhat hay
Rau déng bién (Bacopa monnier (L) Wettst)  xanh hodc tring, né tir thang 5 dén thang 10.
1a loai cay than thao, moc bo quanh nim, cao  Theo Pham Hoang Ho (2000), 14 rau dang bién
10-20 cm, c6 1a nho, mong nudce, hinh bauduc  khi nghién nat c6 mui huong va vi déng dac biét.
thudn dai (dai 2-3 cm; rong 0,5-0,7 cm). Cdy c6  Trongy hoc, rau dang bién thuong dugc str dung
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dé tang cuong tri nhé va cai thién chirc ning cua
ndo trong cac loai thuéc Ayurvedic (Sivarajan,
1994). Ngoai ra, nhiéu nghién ciru cho thiy rau
déng bién ciing c6 vai tro dugc 1y nhu 14 chit
tang cuong nhan thuac (Das, 2002; Singh, 1997,
Stough, 2001 va Sumathi, 2002), thudc chéng
tram cam (Pawar va cong su, 2001), chat chong
oxy hoa (Pawar va cong su, 2001; Russo,
2003)... Cac nghién cuu trén cting chung minh
rang cac tac dung sinh hoc trén ctia rau dang bién
¢6 duoc chit yéu do cac hop chat triterpensaponin
thuoc nhém dammaran quyét dinh. Theo Ngo
Vién Thu (1990), triterpensaponin 12 mdt nhém
cac saponin c6 phan aglycol 13 céc triterpenoid.
Céc triterpensaponin c6 ddy du tinh chit dic
trung cuia saponin nhu kha nang tao bot, kha nang
tan trong nudc, methanol, ethanol loang. Pac
biét, khi chung tac dung véi acid vo co manh
(acid perchloric, acid sulfuric,..) va thudc thir
vanillin, ho néng s€ cho mau tim hoa ca. Tur do,
néu két hop phan ung nay véi phan tich quang
phé UV-VIS thi ham lugng triterpensaponin
trong dich trich ciia rau déng bién hoan toan c6
thé xac dinh dugc.

Trong nhitng nam gan day, ky thut enzyme
ngdy cang dugc quan tdm trong cac nghién ctu
trich ly cac hop chét c6 hoat tinh sinh hoc tir cac
nguyén liéu thuc vat. Két qua nghién ctu cua
Truong Hoang Duy va cong su (2015) cho thiy
sir dung enzyme dé hd trg trich ly saponin tir cy
ddng sam cho hiéu qua cao gip 1,5 lan so véi
méu d6i ching khong xir Iy enzyme. Khi nghién
ctru sir dung cac loai enzyme hd trg trich ly dé
khai thac ginsenosides tho tir cii nhan sam, Shin,
va cong su (2010) nhan thiy enzyme cellulase
cho hiéu qua trich ly cao gép 5 1an. Twong ty v6i
két qua trén, nghién ctru ciia Sunwoo (2013)
cling x4c nhan ham luong ginsenosides tong
ting 184% so voi mau d6i ching khi st dung
hdn hop gém 3 enzyme Celluclase, Termamyl,
Viscozyme dé trich ly tir cii nhan sam & diéu
kién nhiét do 50 °C. Uu diém cua ky thuat xu ly
bang enzyme 1a it 1am bién d6i cac chét c6 trong
té bao, thuc hién dé dang trong moi diéu kién tai
phong thi nghiém, san xuét thir nghiém va san
xuét cong nghiép, c6 tinh dic hiéu cao, an toan

d6i voi strc khoe con nguoi, thich hop st dung
trong cong nghé ché bién thuc pham. Vi vay,
trong bai bao nay, cac nghién ctru khao sat anh
hudng va tdi wu hoa qué trinh trich ly véi su hd
tro ciia enzyme cellulase nham thu nhan dugc
ham lugng triterpensaponin cao nhat trong rau
dang bién di duoc tién hanh.

2. Vat liéu va phuong phap

Nghién ctru ndy duoc thuc hién tai Trung
tdm thi nghiém thyc hanh — Truong Pai hoc
Cong nghiép Thuc pham Tp. H6 Chi Minh trong
thoi gian tir thang 1 dén thang 7/2018.

2.1. Vit liéu

Rau déng bién tuoi sir dung trong nghién
ctru 1a rau déng VietGAP, bao goi 200g/gdi,
xuat xtr & Hop tac xa Nong nghiép Thuong mai
Dich vu Phu Loc. Rau déng duoc rira sach, dé
rao nude, cit nho dén kich thudce <0,5cm. Hon
hop gdm 100g rau ding va 60 mL nudc cit
duoc xay nho bang may xay Philips (HR2108)
v6i toe do 12000 vong/phut trong 2 phiit, hon
hop sau xay duoc loc qua riy ®1mm. Phan qua
rdy duoc dinh luong 50g, dong goi chan khong
trong ti kho, sach va bao quan ¢ ngan dong cua
td lanh dé 1am nguyén ligu trong sudt qua trinh
nghién ctu.

Ché pham enzyme cellulase dugc sir dung 14
san pham thuong mai Celluclast 1,5L
(Novozymes, Pan Mach) dugc cung cip boi
cong ty TNHH Brenntag Viét Nam s6 202B —
Hoang Van Thy - quén Phu Nhuén — Tp.HCM.

Chét chuén acid oleanolic, thudc thir vanillin
(99,9%-An D0), acid perchloric (99,9%-Trung
Qudc), ethyl acetate (99,9%-Trung Qudc). Cac
hoa chat va dung moi khac dat tiéu chuan hoa
chat ding phén tich trong nghién ctru (>98%).

2.2. Phwong phdp nghién ciru

2.2.1. Khdo sdt dnh hieong cia cdc yéu to
danh hwéng dén quda trinh trich ly ¢é sw hé tro
enzyme cellulase

Khi nghién ctru vé qua trinh trich ly c¢6 bd
sung enzyme, cac yéu td anh huéng dén hiéu
sudt trich ly thuong duoc tién hanh khao sat 1a
loai va néng do dung mdi; nhiét do va thoi gian
trich ly; diéu kién pH ciia mdi truong, lugng
enzyme bo sung... (Choon va cong su, 2014);
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(Hai va cdng su, 2016). Do vay, trong nghién
clru ndy, cac yéu té anh huong dén qué trinh
trich ly duoc tién hanh khao sat bao gdm: ty 1é
nguyén liéu:nude (tinh theo ty 18 khdi luong
nguyén liéu so voi khéi luong dung méi); pH;
thoi gian, nhiét do trich ly va néng do enzyme
b sung (tinh theo ty 1& % khdi luong enzyme so
v6i khdi lwong dung dich).

Rau déng bién tuoi nghién nhé duogc cho vao
binh tam giic, tién hanh b6 sung nudc va
enzyme cellulase dé tién hanh trich ly. Cac
thong s6 anh huong dén qua trinh dugc khao sat
dugc trinh bay chi tiét trong Bang 1. Trong do,
& thi nghiém 1, lugng enzyme b sung dugc cd
dinh 13 10% so v&i khéi lugng nguyén lidu ban

dau dé tién hanh khao sat anh hudng cia ty 18
nguyén li€u:nude. Tu thi nghiém 2,3, lugng
enzyme bo sung 12 0,5% so véi tong khéi lugng
dich trich ly (v6i ty 1& nguyén liéu:nude 1a két
qué 6 thi nghiém 1). Thi nghiém 3 ddng thoi tién
hanh khao sat 2 yéu t6 nham danh gia duoc tac
dong cong hop cua nhiét do va thoi gian dén
ham lugng triterpensaponin thu dugc trong dich
trich ly. Két thuc qua trinh xir 1y, hon hop duoc
diéu nhiét vé nhiét do phong, rdi ly tim bang
thiét bi ly tdm Hermle - Pic ¢ téc do 5500
vong/phut trong thoi gian 15 phit dé loai ba.
Phan dich trong thu dwoc tién hanh xac dinh
ham lugng triterpensaponin.

Bang 1. BS tri thi nghiém — khao sat anh hudng ciia cac thong sd cong nghé
ctia qua trinh trich ly c6 su hd tro enzyme cellulase

Thi nghiém Yéu to co dinh

Yéu t6 khao sat

Khoi luong nguyén li¢u: 5g

Thi nghiém 1. Khdo sat anh hurong P >

cua ty I¢ nguyén li¢u:nudc

Nhiét d¢ trich ly: 50°C
Thoi gian trich ly: 30 phut

Ty 1é nguyén lidu
nude lan luot la 1:5,
1:10, 1:15, 1:20, 1:25,

Nong d6 enzyme: 10% khéi lugng nguyén liéu
Khéi lugng nguyén liéu: 5g

Thi nghiém 2. Khao sat anh hudng
cua pH

Nhiét do trich ly: 50°C
Thoi gian trich ly: 30 phut
Nong do enzyme: 0,5% (v/w dich trich)

pH: 5,3;5,5; 6 va 6,5

Ty 1& nguyén lidu: nuée: két qua thi nghiém 1

Khéi lugng nguyén liéu: 5g
Thi nghiém 3. Khao sat anh huéng Nong d6 enzyme: 0,5% (v/w dich trich)
Ty 1& nguyén lidu: nude: két qua thi nghiém 1
pH két qua thi nghiém 2

cua thoi gian, nhiét do

Thoi gian: 0,5; 1; 1,5
va 2h

Nhiét do: 40, 50, 60 va
70°C

Khéi lugng nguyén liéu: 5g

Thi nghiém 4. Khao sat anh huéng Ty 1& nguyén lidu: nudc: két qua thi nghiém 1
pH két qua thi nghiém 2

ctia nong d¢ enzyme

N6ng d6 enzyme: 0,4;
0,6; 0,8 va 1%

Nhiét d6, thoi gian: két qua thi nghiém 3

2.2.2. Téi wu héa diéu kién trich ly co hé
tro enzyme

Qué trinh ti wu héa diéu kién trich ly duoc
tién hanh théng qua hai budc. Dau tién 13 sang
loc nham danh gia mirc d6 anh huéng cua 4 yéu
td (ty 1€ nguyén li¢u:nude (w/v), nhiét do trich ly
(°C), thoi gian trich ly (phut), ndng do enzyme sir
dung (%v/w) dén ham lugng triterpensaponin
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(%g/g chat kho) bang mé hinh Plackett-Burman
voi 16 thi nghiém va 03 thi nghi¢m ¢ tam (Bang
3). Sau do, dua vao muc do tac dong cac yéu td,
qué trinh t&i wu hoa diéu kién trich ly bang
phuong phap bé mit dap tmg theo mé hinh hoi
quy béc 2 thiét ké CCF v6i 24 thi nghiém va 03
thi nghiém & tam duoc tién hanh (Bang 4). Cac
yéu tb thi nghiém duoc ma hoa theo Bang 2.
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Bang 2. M3 hoa bién trong thi nghiém t5i wu hoa
. o Gia tri
Bien Ky higu Thép (1) Cao (1) Tam (0)
Ti 1€ nguyén li€u:nudc (w/v) X 1:18 1:22 1:20
Nhiét d¢ trich ly (°C) X 45 55 50
Thoi gian trich ly (phtt) X3 15 45 30
Nong do enzyme str dung (%ov/w) X4 0,7 0,9 0,8
Bang 3. B6 tri thi nghiém sang loc
Bién Bién
T X1 X2 X3 X4 Y 1T X1 X2 X3 X4 Y
1 1 -1 -1 -1 - 11 - -1 1 1 -
2 1 1 -1 -1 - 12001 -1 -1 1 -
3 1 1 1 -1 - 130 -1 1 -1 -1 -
4 1 1 1 1 - 14 4 -1 1 -1 -
5 -1 1 1 1 - 15 - -1 -1 1 -
6 1 -1 1 1 - 16 -1 -1 -1 -1 -
7 -1 1 -1 1 - 17 0 0 0 0 -
8 1 -1 1 -1 - 18 0 0 0 0 -
9 1 1 -1 1 - 19 0 0 0 0 -
10 -1 1 1 -1 - -
Bang 4. B6 tri thi nghiém t6i vu hoa
STT Xi X; X3 X4 Y STT X; X; X3 X4 Y
1 -1 -1 -1 -1 - 15 -1 1 1 1 -
2 1 -1 -1 -1 - 16 1 1 1 1 -
3 -1 1 -1 -1 - 17 -1 0 0 0 -
4 1 1 -1 -1 - 18 1 0 0 0 -
5 -1 -1 1 -1 - 19 0 -1 0 0 -
6 1 -1 1 -1 - 20 0 1 0 0 -
7 -1 1 1 -1 - 21 0 0 -1 0 -
8 1 1 1 -1 - 22 0 0 1 0 -
9 -1 -1 -1 1 - 23 0 0 0 -1 -
10 1 -1 -1 1 - 24 0 0 0 1 -
11 -1 1 -1 1 - 25 0 0 0 0 -
12 1 1 -1 1 - 26 0 0 0 0 -
13 -1 -1 1 1 - 27 0 0 0 0 -
14 1 -1 1 1 -

Phuong trinh hdi quy thuc nghiém mo ta sy
phu thudc cua chi tiéu theo ddi vao cac yéu to
thi nghiém la mét da thirc bac hai c6 dang: Y =
ao + a1 Xy tarXo +a3Xs + asXy + anXy? + anXs?
+ a33X32 + a44X42 +aX1Xo+a3X1 Xz + a14X1 X4
+ a3 XoX; + a24X0X4 + a34X5X4

Trong d6 Y: ham luong triterpensaponin,

(%g/g CK); Xi: ti 1€ nguyén li€u:nudc, (wW/v);
Xs: Nhiét do trich ly, (°C); X3: Thoi gian trich
ly, (phut); X4: Nong do enzyme, (%v/w)

2.3. Phwong phdp phan tich va xi¢ 1y sé liéu

2.3.1. Phuwong phap phan tich

Xay dyng duong chuan cta acid oleanolic:
Dung dich acid oleanolic ¢6 ndng d6 2,5mg/mL
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duoc cho vao cac éng nghiém vai cac thé tich khac
nhau, sau d6 0,2 mL vanillin-acid acetic (5%), 1,2
mL acid percholoric, dun cach thuy va u ¢ 70 °C
trong 15 phut. Sau do, cac hn hop duoc ldy ra, lam
lanh nhanh dudi voi nudc trong 2 pht, 101 dinh
mirc bang ethyl acetate dén 5 mL va xéc dinh do
hap thu trén thiét bi quang phd so mau UV — VIS

0 budc song 550 nm (Choon va cong su, 2014).

Ham luong triterpensaponin trong mau dugc
xac dinh bang cach thay dung dich chuan acid
oleanolic bang 0,2 mL dich trich sau ly tim va
thuc hién céc thao tac tuong tu nhu trén. Ham
luong triterpensaponin % (g/g chit kho) duoc
tinh tinh theo cong thurc sau:

Cy X5 XV x100

Ham lwong triterpensaponin =

0,2 xm x (100 —h) x 1000

(%)

Trong d6: Cy: ndng d9 triterpensaponin (mg/mL); m: khéi luong mau (g); h: d6 4m nguyén liéu

(%); V: thé tich dich sau ly tam (mL).

D6 4m cua nguyén li¢u dugc xac dinh béng
phuong phap siy dén khdi luong khong d6i tai
nhiét do 105°C.

2.3.2. Phurong phdp xir 1y 56 liéu

Céc thi nghiém duoc lap lai 3 lan. St dung
phan mém Statgraphics Centurion XVII phan
tich théng ké s liéu thi nghiém va phan tich
phuong sai ANOVA (p<0,05) danh gié sy khac
biét gifta cac nghiém thuc. Thiét ké thi nghiém
va xir Iy két qua t6i wu hoéa bang phin mém
Modde 5.0.

3. Két qua va thao luin

3.1. Khdo sdt anh hwéng ciia cdc théng sé
cong nghé trong qud trinh trich ly véi sw hé tro
ciia engyme cellulase

3.1.1. Anh huéng cua ty 1é nguyén liéu: nuée
dén kha nang trich ly triterpensaponin

Ham lugng triterpensaponin c6 xu thé ting
cling voi su tang 1én cta luong nude bo sung. Khi
ty 1& nguyén liéu: nudc ting tir 1:5 dén 1:25 thi
ham lugng triterpensaponin trong dich trich tang
2,192 lan (tir 1,12%g/gCK dén 2,46%g/gCK)
(Hinh 1); tuy nhién, khong c6 su khac biét co
nghia (p<0,05) vé ham lugng triterpensaponin
trong dich trich ly khi ty I¢ nguyén liu: dung
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mdi thay doi tir 1:20 dén 1:25. Piéu nay dugc
giai thich la do nudc dung trong qua trinh trich
ly cAn mot lugng vira du dé ngdm vao nguyén
liéu, kéo theo cac thanh phan hoa tan vao trong
dich trich ly. Khi luwgng nuéc st dung it, ham
lugng triterpensaponin thu dugc trong dich
trich ly twong tng s€ khong cao; khi tang nudc
vira du, nuéc s& ngdm vao trong thanh té bao
thyc vat ctia nguyén liéu, cung voi sy hinh
thanh gradient ndng do tir trong té bao ra ngoai
moi truong, dung moi kéo theo cac thanh phan
hoa tan cta nguyén li¢u di vao dich trich. Do
vay, ty 1€ nguyén licu: nudc la 1:20 1a thich
hop, vi néu tiép tuc ting nudc dé ting hidu qua
trich ly 1a khong c6 y nghia, do ham lugng cac
chit tan trong té bao nguyén liéu c6 gii han.
Ngoai ra, viéc st dung luong 16n nudc ma
khong dem lai hiéu qua khai thac chit hoa tan
s€ gay nén lang phi nudc, khd khan cho cac
budc cong nghé tiép theo nhu tiéu tén ning
lugng, hao phi thoi gian, cong lao dong. Két
qua nay twong tu két qua cia Truong Hoang
Duy va cong sy (2015) khi thu nhan dich
saponin tho tir Dang sam Codonopsis javanica
(Blume) bang enzyme alpha-amylase.
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Hinh 1. Anh hudng cua ty 1¢ nguyén liéu:
nudc dén kha nang trich ly triterpensaponin

3.1.2. Anh huéng ciia pH dén khad nang trich
ly triterpensaponin

Khi pH dich xt Iy thay d6i tir 5,3 dén 6,5 thi
ham lugng triterpensaponin trong dich trich rau
ding bién c6 xu thé giam. Ham luong
triterpensaponin dat cao nhit 2,44 %g/gCK tai
pH = 5.5 tuy nhién khong c6 sy khac biét co y
nghia khi pH=5,3 (2,43%g/gCK) (Hinh 2). Mdi
loai enzyme cé ving pH hoat dong t6i wu riéng,
viée thay d6i gia tri pH khoi diém pH tbi thich
déu lam giam kha ning hoat dong ciia enzyme,
tham chi 12 bién tinh enzyme. Két qua nay twong
ddng voi nghién ciru cuia Yan va cong su (2012)
khi tim hiéu tac dong cua pH dén kha ning hoat
dong cua enzyme cellulase dugc san sinh bdi
ching nim Trichoderma reesei; dbi véi enzyme
nay, pH 5,5 1a pH t5i thich cho hidu qua thuy
phan cellulose tot nhét. Ciing can chu ¥, trong thi
nghiémnay, gia tri pH 5,3 nén dugc chon cho qua
trinh trich ly vi gia tri 5,3 1a diém gn nhét véi pH
cua nguyén li¢u trong vung pH khao sat.

3.1.3. Anh hwong cua nhiét do va thoi gian
trich ly dén kha nang trich ly triterpensaponin
bang ky thudt enzyme

Hinh 3 cho thiy hoat dong cua enzyme ting
khi nhiét d6 tang va dat cuc dai trong khoang
25-30°C va néu tiép tuc gia ting nhiét d6 thi hoat
dong cua enzyme s€ giam (Hinh 3). Quy ludt tac
ddng nay twong ddng voi két qua nghién ciru cac
yéu té anh huong dén enzyme cellulase tir
Aspergillus terreus dugc thyc hién boi Garg va
cong su (1981). DPbi véi qua trinh trich ly, nhiét
do tang 1am céc cau tir chuyén dong nhanh hon,

Hinh 2. Anh huéng ctia pH dén kha ning trich

ly triterpensaponin

do d6 su hoa tan va kha niang khuéch tan cua cac
ciu tir tir nguyén liéu vao trong dung moi sé
tang. Ngoai ra, khi nhi¢t d0 tang, d§ nhdt cua
dung moi s& giam, dung méi s& dé dang xuyén
qua 16p nguyén liéu, lam cho dién tich tiép xtic
bé mit gitra nguyén liéu va dung méi cang 16n
va tao diéu kién thuén loi cho qua trinh trich ly.
Tuy nhién, trong cac phan Uing c6 su tham gia
cua enzyme, viéc gia tang nhi¢t do qua cao trong
qua trinh trich ly c¢6 thé 1am bién tinh enzyme,
bién ddi trung tdm hoat dong ciia enzyme, khién
phéan Ung dugc xic tic bdi enzyme khong thuc
hién dugc nita. Két qua nay twong ty nhu nghién
ciu cua Fleurence (1999), enzyme cellulase
hoat dong dugc trong khoang nhiét do tuong doi
rong tir 25°C dén 70°C nhung chi hoat dong tot
nhét trong khoang nhiét d6 40-50°C. Con theo
nghién ciu cua Fawzya (2013), enzyme
cellulase duogc san xuét tir SGC 1609 isolate cho
thy hoat tinh ting dan khi ting nhiét d tir 30 —
50°C va hoat tinh giam dan khi tiép tuc ting
nhiét do trén 50°C. Khi xét trong quan gitra nhict
d6 va thoi gian, ta nhan thiy tai thoi gian 30 phut
va nhiét do 50°C cho ham lugng triterpensaponin
cao nhat 1a 2,539% g/gCK. Diéu nay cho thay
hoat dong phan cat thanh t& bao clia enzyme
cellulase dang dién ra manh mé, gitip cho
triterpensaponin hoa tan vao dich trich ly tét hon.
Song, khi tiép tuc kéo dai thoi gian, thi ham
luong triterpensaponin cé xu huéng giam. Piéu
nay 1 do sau 30 phit trich ly lugng co chét bat
dau giam di, trong khi luong enzyme van duoc
béo toan, dan dén sy canh tranh co chit khién téc
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d6 phan cat carbohydrate ciia enzyme cellulase
cham lai, cling nhu viéc trich ly & nhiét do cao
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Thai gian trich ly (gio)
Hinh 3. Anh hudng cua nhiét d6 va thoi gian
xtr Iy dén kha nang trich ly triterpensaponin

3.1.4. Anh hwéng cia nong do enzyme dén
kha nang trich ly triterpensaponin bang ky thudt
enzyme

Ham lugng triterpensaponin trong dich trich
taing khi ting ndng d6 enzyme. Ham luong
triterpensaponin & néng dd enzyme 0,4%; 0,6%;
0,8% va 1% (v/w) tuong tng lan luot 1a 2,15;
2,35; 2,54 va 2,53% g/gCK (Hinh 4). Ham
luong triterpensaponin ting manh tir ndng do
enzyme 0,4% (2,15% g/gCK) dén 0,8%
(2,54%g/gCK), tang 1,19 lan. Vé nguyén tac,
voi mot lugng co chat xac dinh, khi n6ng do
enzyme cang lén thi hiéu suat cta phan tng
enzyme cang ting. Tuy nhién, néu lugng
enzyme ting qua cao so voi luong co chat co sin
trong mau thi hiéu suat phan ing s& khong ting
thém do luong enzyme du thira dan dén sy canh
tranh co chit. Ngoai ra, trong hé phan ung
enzyme di thé, kha ning tiép xuc khong 6t giita
enzyme trong pha long va co chat ¢ dang ran
cliing 12 mot yéu t6 han ché hoat tinh cua

kéo dai cling 1a nguyén nhan khién enzyme bi
bién tinh (Hai va cong su, 2016).

b o o
| I I [
04 06 038 1

N6ng dd enzyme (%v/w)

w
J

N
1

[y
|

o

Ham lwong
triterpensaponin(%)

Hinh 4. Anh hudng cia ndng d6 enzyme dén
kha nang trich ly triterpensaponin

enzyme, ké ca khi str dung & nong do cao. Xét
vé midt dong hoc, van tdc phan ung ting khi
néng do enzyme ting nhung khi ndéng do
enzyme bao hoa véi néng dd co chat thi tdc do
phan tmg khong thay d6i hodc khong ting thém
khi ting ndng d6 enzyme. Két qua khao sat ndng
d6 enzyme tuong tu két qua ctia Diép Ngoc Ta
va cong su (2002), khi khao sat vé ndéng do
enzyme va thoi gian xir 1y dé thu dugc luong
dich qua 16n nhét trén thanh long ¢ xuat xu tir
Long An. Téc gia cho rang: do co chit pectin
trong thit qua thanh long ltuc nay di lién két voi
pectinase nén lugng enzyme du s€ khong lam
gia tang hiéu qua trich ly. Vi vay, nong do
enzyme 0,8% la phu hop cho thi nghiém nay.

3.2. T6i wu héa diéu kién trich ly cé hé tro
engyme

3.2.1. Thi nghiém sang loc Plackett Burman

Két qua thi nghiém sang loc va mirc d6 anh
huong cua cac théng sb 1én ham muc tiéu duge
thé hién qua Bang 5 va Bang 6.

Bang 5: Két qua thi nghiém sang loc

STT Xi X X3 X4 Y

STT X1 X X3 X4 Y

1 110 45 15 0,7 221
2 110 55 15 0,7 2,31
3 110 55 45 0,7 2,45
4 110 55 45 0,9 2,45

11 90 45 45 09 2,07
12 110 45 15 09 237
13 90 55 15 0,7 1,91
14 90 45 45 0,7 1,99
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STT X1 X2 X3 X4 Y

STT Xi Xs X3 X4 Y

5 90 55 45 0,9 2,30
6 110 45 45 0,9 2,39
7 90 55 15 0,9 1,98
8 110 45 45 0,7 2,36
9 110 55 15 0,9 232
10 90 55 45 0,7 2,23

15 90 45 15 09 2,03
16 90 45 15 0,7 1,90
17 100 50 30 0,8 229
18 100 50 30 0,8 227
19 100 50 30 08 227

Bang 6. Két qua phén tich thong ké (theo mé hinh Plackett-Burman) anh hudng cta cac bién
1€n ham muc tiéu la ham lugng triterpensaponin sau trich ly.

Ham lugng triterpensaponin(%g/gCK)

Bién

Mirc d§ anh huong P value
X1 0,30553 3,63718e-020
X2 0,0787842 0,000390712
X3 0,152062 1,53512e-009
X4 0,0679981 0,00189582

Q?=0,820; R*=0,850; R%44=0,839

(*) Sw khac biét co y nghia thong ké voi do tin cdy trén 95% (P < 0,05,
yng g y

Néu h¢ s6 anh huong ctia mot bién mang gia
tri duong nghia 1a khi gia tri bién d6 ting s&
lam ting gia tri ham muc tiéu; nguoc lai, néu
hé s6 anh huong ctia mot bién mang gia tri am
thi khi gia tri bién d6 ting s& lam gia tri ham
muc tiéu giam. Theo két qua trong Bang 6, ca
bén yéu té déu anh huong duong dén ham
lugng triterpensaponin voi do tin cay (P <
0,05), co y nghia vé mit thong ké. Két qua nay
phu hop véi céc thi nghiém da trinh bay bén
trén. Trong d6, ham muc tiéu bi anh hudng 16n
nhit boi thong sé ty 16 nguyén liéu: nudc, ké
dén 1an luot 1a thoi gian trich ly, nhiét do trich

ly va nong do enzyme.

3.2.2. Thi nghiém téi wu héa qud trinh trich ly

Két qua thi nghiém t6i wu hoa va xir 1y s6 liéu
dugc thé hién qua Bang 7 va Bang 8. Bang 7 cho
thdy cac bién vira tac dong doc 1ap vira tuong
quan dén gi4 tri ciia Y khi P < 0,05. Trong do,
tac déng cua bién X1, X3, X4, X13, X23, X24 13 anh
huéng tiCh cuc, con Xz, X11, Xzz, X33, X44, Xlz,
X4 va X341a anh huong tidu cuc dén gia tri cia
Y. Mot diéu dang cha ¥ 13 chi c6 sy tuong tac
c6 y nghia gitra thoi gian va nhiét do trich ly, cac
cip yéu t6 con lai khong c6 su tac dong qua lai
v6i1 nhau.

Bang 7. Két qua thi nghiém téi wu hoa

STT Xj X X3 X4 Y STT Xi X X3 X4 Y
1 9 45 15 0,7 2,11 15 90 55 45 0,9 2,34
2 110 45 15 0,7 2,21 16 110 55 45 0,9 2,35
3 9 55 15 0,7 2,04 17 90 50 30 0,8 2,42
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STT X X X3 Xy Y STT Xi X X3 X4 Y

4 110 55 15 0,7 2,20 18 110 50 30 0,8 2,57
5 90 45 45 0,7 2,20 19 100 45 30 0,8 2,64
6 110 45 45 0,7 2,43 20 100 55 30 0,8 2,43
7 90 55 45 0,7 2,11 21 100 50 15 0,8 2,51
8 110 55 45 0,7 2,37 22 100 50 45 0,8 2,63
9 90 45 15 0,9 2,19 23 100 50 30 0,7 2,49
10 110 45 15 0,9 2,37 24 100 50 30 0,9 2,45
11 90 55 15 0,9 2,12 25 100 50 30 0,8 2,58
12 110 55 15 0,9 220 26 100 50 30 0,8 2,56
13 90 45 45 0,9 2,17 27 100 50 30 0,8 2,56
14 110 45 45 0,9 241

Bang 8. Két qua kiém tra thyc nghiém cac thong sd ti wu tir phwong trinh hoi quy

Héso Giatri Pyatue™ Hé s6 Gia tri |
ag 2,59341 0 au -0,0722454 8,3142¢-007
a 0,064647 734189¢-016  ap -0,0104046 0,0548344
a -0,0255469 8,6788¢-005 ars 0,00949787  0,078934
a3 0,0490598 231573¢-011  au 0,0103601 0,0558505
a 0,020579 0,00126184 ax 0,011734 0,0309683
ar -0,0669453 3,82552¢-006  ax 0,00301207  0,57336
axn -0,054518 0,000113009  as -0,00643297  0,231098
as -0,0443881 0,00136697

Q*=0,743

R?=0,923, R%xqj= 0,906

Theo Jon va cong sy (2002), md hinh thi
nghiém la dang tin cdy khi gié tri bién thién ao Q>
phai 16n hon 0,5 va R? nim trong khoang 0,80 —
0,97; khi gia tri R? va Q? cang gan 1 thi ham hoi
quy cang mo ta tot cac két qua thi nghiém. Nhu
vay, gia tri R? = 0,923 va Q? =0,743 hoan toan
phu hop voi nhitng ti€u chi ma cac tac gia nay da
dua ra khi tién hanh quy hoach thuc nghiém sir
dung phan mém Modde 5.0. Tir Bang 8, phuong
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trinh hdi quy c6 dang nhu sau (b6 qua anh huéng
cua X12, X3 5 X4 5 Xouva Xzs viP > 0,05)1

Y =2,59341 + 0,064647X 1 — 0,0255469X;
+ 0,0490598X; + 0,020579X4 — 0,0669453
X1%-0,054518 X»? —0,0443881 X352 —0,0722454
X42 +0,011734 X,X5

D) thi bé mit dép ung va dudng dong mirc
giita cac yéu t6 anh hudng 1én ham muc tiéu
duoc thé hién qua Hinh 5 va Hinh 6.
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Hinh 6. Twong quan giita cac yéu t trong phwong trinh hdi quy dugc biéu dién trén mit phing

Két qua toi wu thu duge: Ty 16 nguyén liéu: dung  °C; ndng do enzyme 0,81%(v/w); thoi gian trich ly
mdi 1a 1:20,88 (w/v); pH 5,3; nhiét d trich 1y 49,09 36 phut 49 gidy thu dugc ham luong
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triterpensaponin cao nhét 2,63 (%g/g CK) (cao gap
1,3 14n so voi mau di chimg khong xtr Iy enzyme).
Khi tién hanh thi nghiém kiém chimg tai diéu kién

t6i uru, két qua thu duge ham lugng triterpensaponin
1a 2,61 £ 0,02 (%g/g CK), chénh léch khong qua
1% so véi s liéu & phurong trinh t6i uu (Bang 9).

Bang 9. Két qua kiém tra thyc nghiém cac théng sé toi wu tir phuong trinh hdi quy

Ham lugng triterpensaponin (%g/gCK)

Mau d6i chirg (khong xir Iy enzyme) 2,019+ 0,019
Gia tri toi wu theo phuong trinh 2,628
Két qua thuc nghiém 2,611+ 0,019

4. Két luan

Phuong phap trich ly c¢6 sy hd tro cia
enzyme cellulase ¢ thé dugc sir dung nham lam
tang ham lugng triterpensaponin cua dich trich
ly tir rau dang bién. Vi diéu kién xir Iy tai nong
do enzyme 0,81%(v/w), ty 1€ nguyén li¢u:dung
moi 1a 1:20,88 (w/v), pH 5,3, nhiét d9 trich ly
49,09°C, thoi gian trich ly 37 phut thu dugc ham
luong triterpensaponin cao nhat 2,63 (%g/g
CK), cao gip 1,3 lan so v6i mau d6i chimg dich
trich ly khong c6 enzyme hd trg. Nhu vay, viéc
bd sung enzyme cellulase phi hop trong quéa
trinh trich ly triterpensaponin tir rau dang bién
mang lai hi¢u qua rd rét.
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