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TOM TAT

Trong nghién ciru nay, dnh hieong cdc théng sé cong nghé ciia qud trinh xir Iy bang séng siéu dm
va xit Iy bang enzyme cellulase lén qud trinh trich ly polyphenol tir ld voi twoi dwoc khdo sdt bang
phiong phdp thuwe nghiém. Cdc thong sé duwoc khdo sdt ciia qud trinh trich ly c6 siéu am la thoi gian
xie 1y (5, 10, 15 phiit) va céng sudt siéu am (20, 25, 30, 35% tinh theo cong sudt cuec dai 750W). Céc
théng s6 cong nghé duwoc khdo sdt ciia qua trinh trich ly ¢é hé tro xir Iy bang enzyme cellulase la nong
dé enzyme (0,5, 1; 1,5; 2%v/w) va thoi gian xir Iy (30, 45, 60, 75 phut). So voi phwong phap trich ly
truyén théng ham lirong polyphenol tong sé (TPC) trong dich trich chi dat 49,493 mgGAE/g chat khé,
phiwong phép trich ly ¢é hé tro siéu am cho ham lwong TPC cao gap 1,41 lan, phirong phdp trich ly
6 hé tro xir Iy enzyme cho ham lwong TPC cao gap 1,66 lan. Hoat tinh khang oxi héa (tinh bang kha
nang khi géc tw do DPPH) cao nhat cia dich trich ly co siéu am dat 72,79% va cua dich trich ly ¢o
xit Iy enzyme dat 86,27% déu cao hon so v6i mau doi chieng trich ly truyén thong (53,02%).

Tir khéa: 1 voi, trich Iy, polyphenol, khang oxy hoa géc tw do DPPH, enzyme cellulase, siéu dm

ABSTRACT
Evaluate the efficiency extraction of polyphenol
from Cleistocalyx operculatus by methods ultrasound and enzyme cellulase treatment

In this study, the influence of technical parameters of ultrasound and cellulase enzyme treatment
on polyphenol extraction from fresh floret leaves was investigated by a factorial experimental method.
The investigated parameters of ultrasonic extraction are the processing time (5, 10, 15 minutes) and
the ultrasonic power (20, 25, 30, 35% calculated at a maximum power of 750W). The technological
parameters of the extraction by assisted cellulase enzyme treatment were enzyme concentrations (0,5;
1; 1,5; 2% v /w) and treatment time (30, 45, 60, 75 minutes). Compared with the traditional extraction
method that produced a total polyphenol content (TPC) of 49,493 mgGAE / g dry matter, the ultrasonic
extraction produced TPC content was 1,41 times higher, and enzyme treatment extraction produced
TPC content that was 1,66 times higher. Antioxidant activity (calculated by DPPH radical elimina-
tion capacity) was higher in ultrasonic extraction at 72,79%, and highest in enzymatic extraction with
86,27%, whereas the traditionally extracted control sample yielded 53,02%.

Keywords: Cleistocalyx operculatus leaves, extract, polyphenol, antioxidant capacity, cellulase en-
zyme, ultrasound

1. Mé dau liy 14, nu hoa lam tra udng va lam thudc (D4

Cay voi con goi 1a ché voi, cheé goi... co tén
khoa hoc la Cleistocalyx operculatus (Roxb.)
Merr. et Perry thudc ho Sim (Myrtaceae). Cay
dugc phan bd chu yéu ¢ Viét Nam, Trung Quéc
va mot sb nude nhiét déi. O Viét Nam, cay
thuong moc hoang hodc duoc trong & khip cac
vung qué thudc dong bang Bic va Trung Bo dé
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Tét Loi, 2000). Tir 1au, 14 va nu vbi da dugc dan
gian str dung dé ndu nudc udng co tac dung giai
nhiét, mui thom dé chiu lai c6 tac dung tiéu thyc.
Mot nghién ctru thyc hién trén 28 loai thyc vat
an dugc ¢ Viét Nam ciing xac dinh nu voi 1a mot
trong bdn nguyén liéu tiém ning c6 hoat tinh
sinh hoc bﬁng hodc cao hon 14 6i. Ham lugng
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polyphenol tong ciia cac thanh phan tir cay voi
cao, tuong duong 146,6mg catechin/g nguyén
liéu 14 voi kho (Truong Tuyét Mai, 2008) va 128
mg catechin/g nguyén liéu ny véi kho (Truong
Tuyét Mai, 2007). Ngoai ra, nudc sic 14 vdi co
tinh khang khuén, loi mat, e ché su phat trién
té bao ung thu (Pao Thi Thanh Hién, 2003), co
tac dung khang sinh dic biét voi Streprococcus,
vi tring bach cau va Streptococcus pneumonia
(Nguyén Puc Minh, 1986).

Qua trinh trich ly duoc biét dén rong rai nhu
1a mot qua trinh tach chiét cdc chat hoa tan tir
nguyén li¢u (Chew, 2011). Trong cong ngh¢ san
xuét tra hoa tan, trich ly 1a cong doan quan trong
quyét dinh dén chat lugng thanh pham. Trén thé
gidi dd c6 nhiéu nghién ciru mg dung cua en-
zyme lam tang hi¢u qua trich ly trong qua trinh
san xudt. Chee-Hway Tsai va cong su (1986)
nghién ciru tng dung xur ly enzyme trén tra den,
khi str dung cac enzyme: tannase, cellulase, pa-
pain, pectinase, hemicellulase cho két qua ham
lugng chat hoa tan trong tra ting tir 0,3% dén
10%. Nghién cuu Bent (1984) da sir dung en-
zyme trong san xudt tra udng lién cho thiy cao
chiét cia tra c6 xir 1y enzyme ting 2,25 lan so
v6i tra khong xir Iy enzyme, dong thoi giam do
duc cua dich chiét cao tra.

Séng siéu am duoc biét dén c6 kha ning thay
d6i tinh chat vat Iy va hoa hoc ctia nguyén li¢u
thyc vat. Hiéu irng sinh vi bot khi cta séng siéu
am thuc day su giai phong cac thanh phan hoa
tan. Nang luong siéu 4m lam ting dao dong & bé
mat, lam anh hudng téi 16p ranh gidi khuyéch
tan, tao ra su co din & bé mat vat liéu, qua do
ting cudng qua trinh truyén khdi. Nhiéu tac gia
cho rang, siéu am 1a mot trong nhimng phuong
phap dy trién vong hd tro cho qua trinh trich
ly (Luque-Garc1 a, 2003) dic biét 1a trich ly cac
hop chét tir thién nhién (Esclapez, 2011). Thuc
té da c6 nhiéu nghién ciru tng dung k¥ thuét siéu
am nham trich ly cac hop chét phenolic trén cac
vat li¢u khac nhau nhu hat nho (Kashif , 2009)
hay 14 olive (Japon-Lujan, 2006)...nhung chua
nghién ciru cho 14 véi. Vi vay, nghién ciru anh
huong cua cac thong sd cong nghé trong qua
trinh trich ly c6 hd trg xtr Iy bang song siéu 4m
va trich ly hd tro xtr Iy bang enzyme cellulase

duoc danh gia thong qua chi ti€u: ham luong
polyphenol tong (TPC- mgGAE/g chit kho) va
kha nang khtr gbc tw do DPPH (% tic ché DPPH)
cua dich sau trich ly da duoc thuc hién.

2. Vat liéu va phwong phap

2.1. Nguyén, vat liéu, dung cu thi nghiém

La vbi tuoi dugce thu mua tai ving trong &
X4 Héng Thai, huyén Bic Binh, tinh Binh Thuan
vao thang 2-3/2017. Sau khi thu hai, 14 duoc
lga chon la 14 banh té (1a thir 3-6 tinh tur dinh
canh), c6 mau xanh dam, khong bi vang tia va
khong bi bénh ¢6m 1a. La vdi sau khi dugc rira
sach, dé rao nudc, séy & 70°C dén do am < 10%,
nghién dén kich thudc 0,5 - Imm va dong goi
chan khong trong tiii PE kin tdi mau, kho, sach
va van chuyén vé phong thi nghiém 1am nguyén
liéu cho nghién cuu.

Thiét bi sir dung: tu sy Ecocell, thiét bi siéu
am Sonics, may ly tim Hermle Z206A, may lic
dng nghiém Vortex, may do quang Model Photo-
lab 6100 Vis, bé 6n nhiét, can séy Am héng ngoai.

Héa chét: acid Gallic, thude thtr Folin — Cio-
calteu 0,IN (Merck, Puc), DPPH (1,1-diphe-
nyl-2—picrylhydrazyl) (Sigma, My).

Enzyme cellulase dung trong nghién cuu la
san pham thuong mai Viscozyme® L (Sigma,
Mg¥), c6 thanh phan chinh 1 enzyme Endoglu-
canase, & dang long c6 mau nau va do nhdt la
1,22 g/ml dugc bao quan ¢ nhiét 4o 4 +~ 8°C.
Nhiét 3o khuyén cao cua enzyme tu 40 + 50°C,
pH=4+5,5; hoat 4§ 700 FBGU/g.

Thi nghiém dugc thuc hién tai Trung tam thi
nghiém thuc hanh, Truong Pai hoc Cong nghiép
Thuc pham Thanh phd H6 Chi Minh.

2.2. Phuwong phap

2.2.1. Anh hudng caa diéu kién xir 1y en-
zyme lén ham lwgng polyphenol va kha ning
khir goc tu do ciia dich trich ly

Can 5g bot 14 v6i kho, chuyén vao cde 100ml,
ty 1& bot 14 voi va nude s dung dé trich ly 1a
1:10, néng do enzyme sir dung lan luot 0,5; 1;
1,5; 2% (v/w). Hon hop duoc giir 6n dinh trong
bé 6n nhiét & 50°C. Thoi gian xu ly 1an lugt duge
khao sat ¢ 30, 45, 60 va 75 phat. Két thic qua
trinh xt 1y, toan bo dich dem di ly tim ¢ toc do
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4.000 vong/phut trong thoi gian 10 phat. Phan
tich phan dich trong thu dugc tir qua trinh ly tim
dé xac dinh TPC va % tc ché DPPH (Hai, 2016).

2.2.2. Anh hwéng ciia diéu Kién siéu am 1én
ham lrong polyphenol va khi ning khir goc
tu do cua dich trich ly

Can 5g bot 14 v6i kho, chuyén vao cbe 100ml,
ty 16 bot 14 voi va nude s dung dé trich ly 1a
1:10, xir ly hon hop véi séng siéu am ciia may
phat si€u am Sonics (cong suat cuc dai 750W,
tan s6 20kHz). Khao sat & cac mirc cong suét 20,
25,30, 35% so voi cong suit cuc dai (tuong ung
150; 187,5; 225; 262,5W), thoi gian xt 1y 5, 10,
15 phat. Két thiic qua trinh xtr 1y, 1am ngudi hdn
hop vé nhiét do phong, toan bo dich dem di ly
tam & toc do 4.000 vong/phut trong thoi gian 10
phat. Phéan tich phan dich trong thu dugc tir qua
trinh ly tim dé xac dinh TPC va % tic ché DPPH.
(Tran Chi Hai, 2016).

2.2.3. DPanh gia kha nang trich ly polyphe-
nol ciia hai phwong phap siéu am va xir ly
bang enzyme cellulase

Mau ddi chung duoc chuén bi: Can Sgbot la
vbi kho, chuyén vao cde 100ml, ti 18 bot 1a voi va
nudc sir dung dé trich ly 1a 1:10. Thyc hién trich
ly & 60°C (giir trong bé 6n nhiét) véi thoi gian
60 phat. Két thiic qua trinh xtr 1y, 1am ngudi hon
hop vé nhiét d6 phong, toan bo dich dem di ly
tam & toc do 4.000 vong/phut trong thoi gian 10
phut. Phan dich trong thu dugc sau ly tam duoc
sir dung dé do TPC va % wrc ché DPPH.

Déi chiéu két qua phan tich nay véi két qua
t6t nhat dat dwoc ¢ Thi nghiém 2.2.1 va 2.2.2,
qua d6 danh gia kha néng trich ly polyphenol ciia
cac phuong phap trong nghién ciru.

2.3. Phwong phap phan tich

2.3.1. Xac dinh ham lwgng polyphenol

Ham lugng polyphenol dugc xac dinh theo
phuong phap Folin-Ciocalteu véi chit chuan
1a acid gallic (Fu, 2011). Tién hanh pha lodng
dung dich v6i nong @6 phu hop (dich thu duoc
& phan chiét mau). Sau do, hat 0,5ml dung dich
mau dd pha lodng vao ng nghiém. Thém vao
2,5ml dung dich Folin-Ciocalteu (da pha loang

10 1an) va dong nhat bang may Vortex, dé dung
dich phan tng trong 4 phut. Tiép tuc, thém 2,0ml
dung dich Na2CO3 7,5% va lic déu. Pé dung
dich ¢ nhiét 46 phong trong bong t6i 2 gid. Sau
d6 do d6 hip thu quang hoc ¢ budc song 760nm.
Ham lugng polyphenol dugc biéu dién theo mi-
ligam dwong lugng acid gallic trong 1g chit kho
- mgGAE/g chat kho.

2.3.2. Xac dinh kha ning khang oxy héa

Kha ning chong oxy hoa duoc xac dinh bang
phuong phap DPPH (Tarbart va cong su, 2009).
V& nguyén tic, cac chat khang oxy héa sé trung
hoa gbc DPPH (2,2’- diphenyl - 1 — picrylhydra-
zyl) bang cach cho hydrogen, lam giam do hép
thu tai budc song cuc dai va mau cia dung dich
phan mg nhat dan, chuyén tir mau tim sang mau
vang nhat. Gia tri mat d6 quang OD cang thap
ching to kha ning bat gdc tw do DPPH cang cao.

Quy trinh thi nghiém thyc hién nhu sau: Dung
dich géc DPPH duoc chuén bi bﬁng cach hoa tan
24mg DPPH trong 100mL methanol va bao quan
& -200C. Dung dich DPPH dugc chuén bi bang
cach lay 10mL dung dich gbc cho vao 45mL
methanol (dé co do hép thu 1a 1,1 £0,02 don vi
khi so mau & budc song 517nm). Lay 150uL
dich chiét mau va cho vao 2850 uL dung dich
DPPH rdi dé trong bong t6i 30 phit. Tién hanh
so mau ¢ budc song 517nm (cung 6ng nghiém
d6i ching khong chira dich chiét). Két qua duoc
biéu thi bang % wrc ché DPPH theo cong thirc:

oD oD

control m

AA = * 100

control
Trong do:
OD_: gia tri mat do quang OD cua mau thir
OD_ .- gid tri mat d§ quang OD cua mau con-
trol
AA: % tGrc ché DPPH

2.4. Phuong phap xir Iy s6 li¢u

Trong nghién ctru ndy, mdi thi nghiém duoc
lap lai ba 1an, két qua dugc biéu dién bang gia tri
trung binh + d6 1éch chudn (mean + SD). Xir ly
thong ké s6 liéu thuc nghiém bang ANOVA.
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3. Két qua va thao luin

3.1. Két qua anh huéng cia diéu kién xir
ly enzyme 1én ham luwgng polyphenol va kha
niing khir gbc tw do DPPH ciia dich trich ly

Anh hudng cua nong do enzyme va thoi gian
xtr ly 1én ham lugng polyphenol (TPC) va hoat
tinh khir gbc tu do DPPH (% tic ché DPPH) cua
dich trich ly duoc thé hién trong Hinh 1.
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Hinh 1: Anh hudng ctia néng d6 enzyme va

thoi gian xu 1y 1én ham lugng polyphenol (a)
va kha nang khir goc ty do DPPH (b) cua dich
trich ly

Tir Hinh 1 ¢6 thé thay, & ca 4 nong d6 enzyme
thi nghiém, khi thoi gian xir Iy ting tir 30 dén
60 phut thi TPC va % tc ché DPPH déu tiang co
¥ nghia (p<0,05). Cu thé, khi nong do enzyme
1%v/w, thoi gian xur ly enzyme la 60 phat, TPC
dat 70,72 mg GAE/g chét kho, gép 1,24 14n so
véi mau xir Iy enzyme trong 30 phut (57,18 mg
GAE/g chit khd); % wc ché DPPH ting 1,27
lan (tir 59,10 dén 75,39%). Khi ting thoi gian

xur 1y 1én 75 phat, TPC va % tc ché DPPH ting
nhung khong dang ké (1,01 1an so v6i mau khao
sat ¢ 60 phut). Xu hudng nay ciing lap lai khi
tang nong do enzyme lén 1,5 va 2%. Diéu nay
la do thoi gian cang tang thi ham lugng poly-
phenol trich ly ra cang nhiéu, tuy nhién dén mot
gii han nao d6 sy tiép xuc giita cac thanh phan
dugc trich ra ctia 14 voi voi khong khi du 1au,
lam xay ra sy oxy hoa cac chat cé trong mau
dong thoi tao diéu kién cho enzyme polyphenol
oxidase hoat dong manh chuyén hoa polyphenol
lam giam ham luong polyphenol tong nhanh hon
mau so voi phuong phap trich ly truyén thong
khong bd sung enzyme (Mai, 2007). Tir d6, hoat
tinh khang oxy hoa gdc tw do DPPH ciing giam
theo.

3.2. Két qua anh hwéng cia diéu kién siéu
am lén ham lwgng polyphenol va kha ning
khir goc tw do DPPH ciia dich trich ly

Anh hudng ctia cong suat va thoi gian siéu am
lén TPC va % wc ché DPPH cua dich trich ly
duoc thé hién lan luot trong Hinh 2 va Hinh 3.
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Hinh 2. Anh huéng ciia cong suat siéu 4m 1én
TPC va % trc ché DPPH ctia dich trich ly
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Hinh 3. Anh huong ctia thoi gian siéu am lén
TPC va % trc ché DPPH cua dich trich ly
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Két qua tir Hinh 2 cho thdy cong suat siéu am
anh huéng c6 y nghia dén TPC va % tc ché
DPPH cua dich trich ly (p<0,05). Trong thoi
gian xir Iy 10 phut, khi ting cong suat siéu 4m
tir 150 dén 262,5W (tuwong tng 20-35% cong
sudt cuc dai), TPC tang 1,35 lan (tir 51,78 lén
69,82mgGAE/gCK) va % trc ché ting 1,39 lan
(tir 52,29 dén 72,54%). Hiéu qua trich ly cac hop
chat khi sir dung song siéu 4m ting Ién 12 nho sy
tao thanh cac bot khi trong dung moéi khi song
truyén qua. Dudi tac dung ciia song, cac bot khi
bi kéo nén, su tang ap suét va nhiét do 1am céc
bot khi nd v&, lam tang su thoat ra cia cac chét
n6i bao vao dung dich. Cong suét siéu am cang
16n thi hién tugng xam thyc khi cang manh do
d6 cau trac thanh té bao bi pha v& nhiéu hon va
hiéu qua trich ly chat chiét ting 1én. Giai thich
nay tuong tu voi nghién ctru cac tac gia Carla Da
Porto (2013) khi tmg dung séng siéu am dé trich
ly polyphenol tir hat nho va tac gia Hemwimol
(2006) trich ly anthroquinones tir ré cay nhau.

Tir Hinh 3, ¢6 thé nhan thay TPC va % tc ché
DPPH téang lan lugt 1,2 va 1,18 1an khi ting
thoi gian xtr 1y tir 5 phut 1én 10 phut & cong suét
262,5W. Tuy nhién, khi thoi gian xt ly tang 1én
15 phat, TPC thu dugc trong dich trich khong
c6 su khac biét dang ké (tr 69,82 1én 70,03mg-
GAE/gCK, p>0,05). Quy luat nay tuong tu véi
cac nghién ctru da dugc ghi nhan trude day khi
sir dung soéng siéu am hd trg qua trinh trich ly
dich qua tir trai dau tim ciia tac gia Phan va cong
su (2012), dich qua chudi cua tac gia Tran va
cong su (2015).

3.3. Panh gia kha nang trich ly polyphenol
ciia hai phwong phap trich ly véi sw hd trg
ciia song siéu Am va trich ly cé xir Iy bing en-
zyme cellulase

Kha nang trich ly polyphenol ctia 2 phuong
phap dugc danh gia dya trén co so dbi chiéu véi
mau ddi chung khong xu 1y siéu 4m hodc en-
zyme. Két qua phan tich thong ké s liéu thuc
nghiém cho thy c6 su khac biét c6 y nghia vé
TPC va % tc ché DPPH cua dich chiét giira cac
phuong phap (p<0,05). Hinh 4 cho thiy phuong
phap trich ly c6 hd tro bang enzyme cellulase
cho TPC va % trc ché DPPH cao hon gép 1,66 va

1,62 lan so v6i phuong phap trich ly don thuan.
Trong khi d6 trich ly c6 hd trg siéu am cho TPC
va % uc ché DPPH cao hon gip 1,41 va 1,37
lan so véi phuong phap trich ly don thuan. Ca
hai phuong phap déu gitip tang hiéu qua trich ly

1 1 1.0 ~

lnn 1nn
wu v

1A 1 EDN

TPC, mg GAEe CK
(=3}
L}

% o ché& DPPH, %

mau do
chirng

¥ . ¥
mauxuly mausieuam
enzyme

A Ham long polyphenol  eege=ic ché
Hinh 4: So sanh TPC va % tic ché DPPH cua 3
phuong phap trich ly

4. Két luan

Phuong phép trich ly hd trg enzyme cellulase
& diéu kién ndng do enzyme 2% v/w xir 1y trong
75 phit cho TPC cao nhat (82,16mgGAE/gCK).
Phuong phap hd tro bang song siéu am dat TPC
cuc dai (70,03mgGAE/gCK) ¢ diéu kién cong
sudt 262,5W trong 15 phut. Trong pham vi ciia
nghién cttu nay, kha nang trich ly polyphenol ctia
mau c6 hd tro enzyme cao hon so véi mau hd
trg si€u am 14,7%. Ca hai phuong phap trich ly
¢6 hd trg ky thudt siéu am va xir Iy enzyme déu
cho kha nang trich ly polyphenol cao hon so véi
phuong phap trich ly don thuan. Tuy nhién, dé
¢6 két qua so sanh toan dién hon can thiét thuc
hién thém cac nghién ctru téi wu hoa anh huong
clia cac yéu t6 cong nghé 1én hiéu qua trich ly
clia ca hai phuong phéap trén. Két qua cia nghién
ctru c6 thé thay, viéc ing dung k¥ thuat siéu am
hodc k¥ thuat xtr Iy enzyme vao qua trinh trich ly
nham muc dich gia ting kha nang trich ly poly-
phenol tir nguyén li€u thyc vat 1a hoan toan kha
thi va c6 tinh ing dung cao trong thuc tién.
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