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TOM TAT

Tinh du x4 xi 14 ngudn dugc liéu quy, nhiéu tac dung: chdéng déi thao duong, chdng viém, ha huyét ap, khang
khuan, chong oxy hoa, tan mau, hoat hoa glycosidase... Tinh dau tir 14 x4 xi dugc thu nhan bang phuong phap
chung cat 16i cudi hoi nudc sir dung cellulase hd trg xir 1y nguyén liéu trudc khi chung cit. Véi viée st dung
phian mém Design-Expert 12 va quy hoach thyc nghiém bac 2 Box-Benken v&i 3 nhén t6 nghién ctru pH (4 - 6),
nhiét d6 (30 — 60°C), toc do lic (0 — 200 vong/phut), da xac dinh dugc didu kién t6i wu thu nhan tinh dau xa xi
cao nhét dat 1,75% vai didu kién pH 5,0; ty 18 enzym 1,5%; nhiét d¢ 37°C voi téc do lac 193 vong/phut, trong 3
gio. Ham luong tinh dau tang 25% so vdi trude khi t6i wu va ting 44,6% so v6i khi khong st dung enzyme. Két
qua phan tich GC-MS cho thay tinh dau tir 14 x4 xi khi xu ly nguyén liéu véi enzyme da gitp tach duoc nhiéu
chit hon (29 chét) so v6i dbi chimg (27 chit) va lam thay ddi rd rét ty 1& % ciia mot sd chét quan trong: ham
luong Cineole dat 34,60%, Camphor dat 23,28%. Cac thanh phan chinh trong tinh daula xa xi bao gom: Cineole,
Camphor, Terpineol, Sabinene, Terpinen-4-ol. Tinh dau x4 xi c6 kha ning khang 7 ching vi khuan (E. coli, S.
typhimurium, Shigella sp, B. cereus, B. subtilis, B. licheniformis, B. megaterium) va 02 chung nim (4. niger,
Trichoderma spp) thir nghiém v6i duong kinh vong khang khudn 40-67 mm. Nghién ciru nay cho phép chiét xut

tinh dau xa xi c6 tiém ning mng dung 16n trong linh vuc y dugc, my pham va thyc pham.
Tir khoa: Cellulase, thanh phan hoéa hgc, tinh dau, toi uu, X4 xi.

1. PAT VAN PE

Tinh dau x4 xi (Cinnamomum parthenoxylon
(Jack) Meisn) 1a ngudn duoc liéu quy c6 nhidu
tac dung nhu: chéng dai thio duong, chéng
viém, ha huyét ap, khang vi sinh vét, chong oxy
hoa, tan mau, hoat hoa glycosidase (Adfa et al.,
2016; Ali et al., 2011; Angelini et al., 2006;
Jakhetia et al., 2010; Jia et al., 2009; Kalemba
et al., 2003; Kumar ef al., 2019a; Legault et al.,
2007; Limsuwan et al., 2013; Uthairatsamee et
al., 2012) va thuong duoc chiét xuat tir 14, vo
than va ré cdy (Vii Vin Thong, 2017; Nguyen
Xuan Dung et al., 1995; Sylvain, 2014).

Tinh dau c6 thé tach tir thuc vat bang nhiéu
phuong phap: chung cat 16i cudn theo hoi nuéc
(Distillation), trich ly bing dung méi hitu co
(Solvent Extraction), trich ly Soxhlet (Soxhlet
Extraction), ép lanh (Cold Pressing), dung chat
long siéu té1i han  (Supercritical Fluid
Extraction), chung cat két hop vi song
(Microwave-Assisted Hydrodistillation), trich
ly két hop véi siéu 4m (Ultrasound-assisted
extraction), trich ly bang vi song khuéch tan két
hop trong luc (Microwave hydro diffusion and
gravity) (Abd El-Gaber, Amira, 2018; Adfa et
al., 2016; Nguyen Dinh Phuc et al., 2019;

Palanuvej et al., 2006). Mdi phuong phap déu
¢6 wu, nhuoc diém riéng, tuy nhién phuong
phap st dung enzyme xtr Iy nguyén li¢u thuc vat
trude khi chung cit 1a phuong phap than thién
moi truong, hi¢u suét cao va da duoc nhiéu tac
gid bdo cao (Hoang Thi Bich, 2017; Eberhardt
et al., 2007; Fuentes et al., 2012; Sowbhagya et
al., 2009).

Cellulase 1a hé enzyme xuc tac thuy phan
cellulose cua thanh té bao thuc vat thanh
cellobiose va cudi cung 1a glucose. Do vy
nghién ctru sir dung cellulase dé hd tro qua trinh
thity phéan 16p thanh té bao thyc vat, giai phong
tinh dau gitp ting hiéu suit tach chiét tinh dau
(Sylvain, 2014).

Thanh phan quan trong trong tinh dau xa xi
bao gém: cineole 1,8, camphor, sabinene, o-
Terpineol... va hoat tinh sinh hoc da dugc
chirng minh (Kumar & Kumari, 2019a; Kumar
& Kumari, 2019b; Palanuvej et al., 2006;
Pardede, 2017; Salleh et al., 2016; Shareef,
2011). Cineole 1,8 6 tac dung kich thich tuan
hoan, giam dau va sung tiy, chong oxy hoa va
khang khuan, nim (Syaliza et al., 2016; Vilela
et al., 2009). Camphor 12 mot chat quan trong
trong tinh dau, duoc dung lam thube tro tim
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trong cac truong hop truy tim mach, choang
ngat va 1a mot trong nhitng thanh phan chinh
trong cac loai cao xoa, dau xoa, con xo0a bop voi
tac dung sat tring va chdng viém (Fuentes et al.,
2012; Hadacek et al., 2000; Kha, 2004).
Camphor da duoc st dung rong rai nhu mot chét
thom trong my pham, chat phu gia tao huong vi
thue phdm va nhu mot chat bao quan trong cac
mit hang banh keo. Sabinene c6 tinh chat chéng
viém, chong nam, khang khuan va chdng oxy
hoa (Francisco et al., 1991). Ngoai ra, chiing c6
kha nang lam diu céac tinh trang da co van dé,
giam dau viém khép va hd tro tiéu héa. a-
Terpineol ¢o rat nhidu wu diém nhu khong doc
v6i con ngudi ¢ lidu 6 tac dung khang khuan,
c6 thé dung cho moi Itra tudi, ké ca tré em va tré
so sinh, ¢6 tac dung sat trung kha rong trén vi
khuan, nim va siéu vi. Ngoai ra a-Terpineol con
cdo tac dung t6t cho tim mach, ha huyét ap, chét
chdng oxi hoa, ngan ngira ung thu, chéng co giét
(Kalemba & Kunicka, 2003).

Vé6i huéng nghién ciru vé tinh dau xa xi, cac
cong bd tai Viét Nam va trén thé gioi thudng tap
trung vao dac diém sinh hoc, phan bd, thanh
phan va nhan giéng invitro (Pham Québc Hung
va cong su, 2010; Tran Hop, 2002; Khuét Thi
Hai Ninh va cong su, 2017; Phung Van Phé,
2012; Leé Cong Son va cong su, 2013; Vi Van
Thong, 2017; Abd El-Gaber, Amira, 2018;
Nguyen Xuan Dung et al., 1995; Pardede, 2017;
Syaliza et al., 2016). Tuy nhién nhiing nghién
ctru st dung enzyme hd tro dé tach chiét tinh
dau, thanh phan va hoat tinh khang vi sinh vét
ctia tinh du x4 xi sau khi tach chiét con kha han
ché. Do vay, voi muc tiéu xac dinh dugc céc
diéu kién t6i uu cho qua trinh tién xtr Iy nguyén
lidu dé chung cat tinh dau x4 xi dat hiéu qua cao.
Két qua cua nghién ctru 1a co sé khoa hoc cho
viéc khai thac va phat trién tinh du x4 xj tai
Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u

Mau 14 va vé than x4 xi thu thap tir Vinh
Phuc véi thoi gian tir 11/2021- 3/2022. Mau
duoc phan tich ham luong, thanh phan tinh
dau ngay khi mau duoc véan chuyén vé phong

thi nghiém. Ché pham enzyme Cellulase tir
Novozym véi hoat do 700 Ul/ml.

2.2. Phuong phap nghién ctru

2.2.1. Tdch chiét tinh dau Xd xi

Thu thap miu 14 X4 xi vao budi sang, thoi
tiét kho rao. Méu thu hai bao quan trong tai zip
c6 gan nhdn du thong tin va dugc van chuyén
bang da kho vé phong thi nghiém.

Phuong phap tach chiét: Tinh dau x4 xi duoc
tach chiét bang phuong phap chung cét 16i cudn
hoi nuéc theo Tiéu chuan Viét Nam (TCVN
7039:2013 (ISO 6571:2008): Gia vi va thao
moc - xac dinh ham luwong dau d& bay hoi
(phuong phap chung cat bang hoi nudc) va
Dugc Pién Viét Nam IV (2009) déi voi miu
tinh dau co ty trong > 1.

Ham luong tinh dau (d > 1) duoc tinh theo
cong thuc:

X (%, viw) =—2-C x 100%
b

Trong do:

a: thé tich cua tinh dau va xylen (ml);

b: khéi lwong ctia miu da trir d6 4m (g);

c: thé tich xylen cho vao truéc khi dinh

lugng (ml).
2.2.2. Téi wu héa cdc diéu ki¢n tich chiét tinh
dau

T6i wu hoa diéu kién tach chiét tinh dau xa xi
theo phuong phap bé mit dap tmg va quy hoach
Box-Benken, st dung phin mém Design-
Expert. Ma trdn thyc nghiém bao gdom 17 thi
nghiém véi khoang chay cua 3 yéu té khao sat
1a: pH (4 - 6), nhiét d6 (30 — 60°C), toc d6 lic (0
— 200 vong/phit). Tinh dau tir 14 Xa xi dugc
chung cit theo phuong phap 16i cudn hoi nudc.
La x4 xi dugc xur ly véi enzyme cellulase
(Amudan et al., 2011). Theo do thi nghi¢m
duoc thuc hién véi 100 g mdi mau, dung nudc
lam dung moéi, mau tuoi dugc nghién toi kich
thudc < 2 mm, bd sung dém phosphate & cc gia
tri pH = 4 — 6 va cellulase 1,5 % (v/w), i mau 3
gior trén may lac véi van toe 0 — 200 vong/phit
& nhiét d6 30 — 60°C. Sau do, tién hanh bd sung
nude voi ty 18 1/20 (w/v), chung cét trong 4 gio
va xac dinh thé tich tinh dau thu dugc.
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2.2.3. Xdc dinh thanh phan héa hoc cé trong
tinh dau

Thanh phﬁn héa hoc cta tinh dau X4 xi duoc
xac dinh bang phuong phap sic ky khi ndi ghép
khéi phd (GS-MS) trén may GC7890A-MS
5975C cua hang Agilent Technologies, Phong
Phan tich héa hoc, Vién Hoa hoc céc hop chét
thién nhién, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam véi didu kién: Nhiét do cot
HP5MS tir 60 — 240°C, tbc d6 ting nhiét
4°C/pht, nhiét d6 budng bom miu & 180°C, khi
mang 1a heli tde d6 1,0 ml/phut.
2.2.4. Hoat tinh khdng vi sinh vt

Kha ning khang vi sinh vt cua tinh dau xa
xi dugc xac dinh bang phuong phap dia thach
(Mareshah et al., 2021) va dugc thuc hi¢n trén
cac chung wvi khuan: Escherichia coli,
Samonella typhimurium, Shigella sp, Bacillus
cereus, Bacillus subtilis, Bacillus licheniformis,
Bacillus megaterium; vi nam: Aspergillus
niger, Trichoderma spp, Penecillium sp.
2.3. Phwong phép thu thap va xir 1y s6 liéu

Thi nghiém duoc bd tri véi 3 1an lap, s6 liéu
duogc thu thap va xur 1y bang phan mém Excel va
Design-Expert version 11 (State-Ease, Inc.,
Minneapolis, My).

3. KET QUA NGHIEN CUU
3.1. T6i wu hoéa diéu kién tach chiét tinh diu

Qua trinh ti vu héa diéu kién enzyme phan
g v6i co chit trong qué trinh chung cit tinh
dau X4 xi dua trén co s& da khao sat diéu kién
thich hop dé chiét xuat tinh dau & cac yéu t6
anh hudng riéng r€ nhu pH, nhiét do, tdc do
lic, ty 1& enzyme/co chat, thdi gian phan tng
cia enzyme (két qua nghién ciru khong duge
trinh bay trong bai bao), nhan thiy pH, nhiét
dd va toc d6 lac c6 anh huong 16n nhat dén hiéu
sudt tach chiét tinh dau. V&i pH 4 - 6; nhiét do
30 - 50°C; toc do lac 0 — 200 vong/phit; ty 1¢
cellulase 1,5% (v/w), thoi gian thuy phan 3 gio,
ham lugng tinh dau x4 xi thu duoc cao nhit.
Cac khoang gia tri khac cho ham lugng tinh
dau thép hon. Nhu vay, khoang hoat dong
tuong Ung cla cac thong s6 khao sat dé tdi uu
héa ham luong tinh dau x4 xi bao gdm: pH 4 -
6; nhi¢t do 30 - 50°C; toc do lic 0 — 200
vong/phut.

Anh huong dong thoi cta 3 yéu t6 pH (X1),
nhiét d6 (Xz), toc do lic (X3) duoc xac dinh theo
phuong phap quy hoach thyc nghiém bac hai dé
t6i wu diéu kién tach chiét tinh dau. Két qua thi
nghiém dugc thé hién ¢ bang 1.

Biang 1. Ham hrgng tinh dau theo ty 1§ nguyén li¢u/dung méi (NL/DM)

TT pH Nl}ff-’ct)d‘? (3(‘(:1:;31:?5) Ham luwong tinh diu (%)
1 4 30 100 1,58
2 6 30 100 1,61
3 4 50 100 1,64
4 6 50 100 1,56
5 4 40 0 1,64
6 6 40 0 1,56
7 4 40 200 1,70
8 6 40 200 1,67
9 5 30 0 1,61
10 5 50 0 1,63
1 5 30 200 1,72
12 5 50 200 1,67
13 5 40 100 1,75
14 5 40 100 1,73
15 5 40 100 1,71
16 5 40 100 1,71
17 5 40 100 1,70
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Két qua phan tich phwong sai ciia mé hinh tdi
wu bang phin mém DX11 trinh bay trong bang
2 cho thiy ca 3 yéu t6 pH, nhiét d6 va tdc do lic
déu c6 anh huong 1on dén qué trinh thu nhan
tinh dau tir 14 x4 xi. Gia tri F ciia mo hinh 1a
18,85 voi p = 0,0004 (p < 0,05) cho thay dang

mo hinh da dugc lya chon dung. Gia tri p cua
“Khong tuong thich” 1a 0,6569 (p > 0,05) cho
thAy mé hinh nay twong hop véi thuc nghiém.
Gié tri p cta X1X2< 0,05 nén su dong tac dong
cta yéu t6 pH va nhiét do anh hudong manh t6i
qua trinh thu nhan tinh dau.

Biang 2. Két qué phan tich phwong sai ANOVA ciia mé hinh

Théng sb Phwong sai Chuian F Mirc c6 nghia p
MO0 hinh 0,0062 18,85 0,0004
pH (X1) 0,0032 9,74 0,0168
Nhiét do (Xz) 0,0001 0,1522 0,7081
Téc do lac (Xs) 0,0128 38,96 0,0004
XXz 0,0030 9,21 0,0190
X1X3 0,0006 1,90 0,2103
X2X3 0,0012 3,73 0,0948
X 0,0199 60,57 0,0001
X5? 0,0122 37,02 0,0005
X2 0,0003 0,9811 0,3549
Khong turong thich 0,0002 0,5833 0,6569

Phuong trinh hdi quy biéu hién ham luong
tinh dau x4 xi mo ta anh hudng cua cac yéu t6
doc 1ap va cac mdi twong tac giita chung dugc
biéu dién nhu sau:

Y= -1,355 + 0,765*X; + 0,05825*X, +
0,0065*X5 — 0,00275*X,*X, + 0,000125%X;*X; -
0,000017*X,*X5 — 0,06875*X;% — 0,000538%X,? —
0,0000087*X5?

Phuong trinh hdi quy cho thay trong cac hé
s6 by, by, bs (thé hién tac dong doc lap cua tung
yéu td X1, X, X3) gia tri tuyét ddi ciia by (0,765)

13 16n nhit. Diéu nay chung to pH anh huong
16n nhat dén qua trinh chiét xuat dé thu nhan
tinh dau. Nguoc lai, gia tri tuyét dbi cua bz
(0,0065) 1a nho nhét, cho thdy sy anh hudéng cua
tde do lac tac dong it hon céac yéu t6 con lai t6i
ham muc tiéu. Khi dénh gia su tic dong dong
thoi giita cac yéu t6, gia tri tuyét ddi ciia biz
(0,00275) 1 16n nhat, chimg to sy twong tac
gitra pH va nhiét d¢ c6 anh hudng manh téi qua
trinh thay phan co chit dé tach chiét tinh dau x4
xi trong qua trinh chung cét.

‘ L L
4 6 30 50
ApH = 509055 B:Nhiet do = 37.2925
|| ‘ =
T
0 200 1.56 175
CToc do = 192.789 Ham luong tinh dau = 1.75006

Hinh 1. Ham ky vong va diéu ki¢n t6i wu thuy phén l4 x4 xi dé thu nhén tinh diu
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wong tnh dau (%)

Ham

Hinh 2. B& mit dap &ng ciia ham lweng tinh diu theo pH, nhiét d va tdc dé Lic

Str dung phuong phap ham ky vong dé ti wu
hoa ham lugng tinh dau x4 xj thu dugc sau qua
trinh thuy phan bang phin mém Design Expert.
Két qua da tim dugc 100 phuong an thi nghiém
dé cuc dai ham muc tiéu du doén, véi phuong
an tot nhat 1a pH = 5,09, nhiét d6 37,29°C va tbc
do6 lic 1a 192,79 vong/phut (hinh 1). Khi xem
xét anh hudng cua timg yéu té (cac yéu tb khac
duogc gitt & muc trung binh) dén ham luong tinh
dau (hinh 2) cho thdy ham luong tinh dau dat
gia tri cuc dai trong céc diéu kién trén theo tinh
toan la 1,75%.

Sau khi tién hanh phan tich tinh toan bang
phwong phép bé mit dap img va quy hoach Box-
Benken st dung phan mém Design-Expert 11.
Nhan thdy rang ham lugng tinh dau c6 thé dat
duoc 1,75% cao hon ham lugong tinh dau khi
chua tién hanh t&i wu 1,40% (hiéu suét ting
25%). So sanh v&i ham luong tinh dau khi
khong sir dung enzyme hd tro 1,21% thi ham
lwong tinh dau khi t6i vu dugc ting 44,6%.

Ham luogng tinh ddu X4 xi ting 1én khi st
dung enzyme hd trg ciing twong t voi mot sd
cong bd gan day. Theo tac gia Hoang Thi Bich
(2017) hiéu suét thu hdi tinh ddu qué c6 sir dung
enzyme hd tro ting dang ké (31,5 %) so v&i mau
dbi chimg khong st dung enzyme. Nam 2014,
Sylvain va cdng su da chi ra viéc st dung
enzyme trong hd tro chiét xuét tinh dau tir thi 1a
da giup ting 20% ham luong tinh dau thu duoc
so v6i phuong phap chung cit truyén théng,
ngoai ra viéc su dung enzyme giup tang tur 60-
80% ham luong capsaicinoids va carotenoids

trong ot. Freese va Binnings (1993) da sir dung
enzyme trong qué trinh chiét xuit dau va tinh
dau tir gung, tdi1, hat tiéu da dugc bao céo la tang
nang suit ciia dau 1én 30 - 50% so v6i ddi ching
khong xur 1y enzyme. Sowbhagya va cong su
(2009) da xur 1y Cellulase, Pectinase, Protease
va Viscozyme trudc khi chung cit tinh dau tir
td1 lam tang ham lugng tir (0,39 - 0,51%) so véi
dbi ching (0,28%). Céc tac gia ciing ching
minh rﬁng enzyme tao thudn loi cho viéc khai
thac dau toi, dan dén sy gia ting hiéu suat va it
thay d6i hwong vi hay tinh chat hoa 1y cua dau.

Tir két qua tdi uu thu duoc, tién hanh thyuc
nghiém tai diéu kién pH 5,0; ti 1€ enzyme 1,5%;
nhiét do 37°C véi téc @6 lic 193 vong/phut
trong thoi gian 3 gid, thi nghiém thyc hién 3 1an.
Ham luong tinh dau thu duoc tir 1,74 — 1,75%,
nam trong khoang du doan cua phuong phap
quy hoach bac hai Box — Behnken nén mé hinh
c6 do tuong thich cao voi thuc té. Do vay, co
thé sir dung cac diéu kién toi wu tir mo hinh dé
nghién ctru tach chiét tinh dau x4 xi trén quy mé
16n hon nham tmg dung chiét xuat tinh dau xa
xi trong thyc tién.
3.2. Thanh phin héa hoc cia tinh diu 14
Xa xi

Két qua phan tich thanh phan tinh dau 14 Xa
xi khi str dung enzyme cellulase hd tro qua trinh
tach chiét cho thz?iy ) luong céac chit dugce nhan
dién trong tinh dau x4 xi cao hon khi khong sir
dung enzyme va ty 1¢ tinh dau kha thay d6i (két
qua thé hién ¢ bang 3).
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Bang 3. Bang tong hop thanh phin tinh dau tir 14 X4 xi

Str dung cellulase

Khong sir dung cellulase

T Thanh phin Ty 18 (%) Thanh phin Ty 18 (%)
1 Hex-3-en-1-ol (2) 0,31 Myrcene 0,62
2 Thujene (a) 0,61 Linalool 0,21
3 Pinene (a) 4,20 Elemene (d) 0,36
4 Camphene 0,88 Cubebene (a) 0,19
5 Sabinene 11,07 Copaene (a) 0,15
6 Pinene (b) 2,67 Elemene (b) 2,48
7 Myrcene 1,88 Caryophyllene (E) 47,01
8 Phellandrene (a) 0,26 Guaiene (a) 0,12
9 Terpinene (a) 0,72 Humulene (a) 14,46
10 Cymene (0) 0,17 Germacrene D 5,00
11 Limonene 1,85 Selinene (b) 2,31
12 Phellandrene (b) 0,55 Muurola 0,26
13 Cineole 1,8 34,60 Selinene (a) 1,08
14 Terpinene <g-> 1,19 Bulnesene (a) 0,33
15  Sabinene Hydrate (cis) 0,26 Cadinene (d) 0,50
16  Terpinolene 0,44 Elemol 0,38
17  Linalool 0,40 Nerolidol (E) 0,15
18  Sabinene Hydrate (trans) 0,21 Germacrene B 0,15
19  Sabina ketone (dehydro) 0,17 Caryophyllene oxide 12,65

20 Camphor 23,38 Humulene epoxide 1 0,27

21 Terpineol (d) 0,61 Humulene epoxide 11 2,20

22 Borneol (=Endo-Borneol) 0,44 Cubenol 0,22
23 Terpinen-4-ol 3,18 Pogostol 0,80
24 Terpineol (a) 7,68 CXD 1,86
25  Anethole (E) 0,42 Caryophyllene (14, E) 0,59
26  Caryophyllene (E) 0,56 Farnesol (E, E) 1,02
27  Humulene (a) 0,48 Farnesol (E, Z) 0,18
28 Germacrene D 0,13
29  Bicyclogermacrene 0,46

Téng 99,76 95,55

Két qua phan tich GC-MS cho thiy tinh dau
tir 14 Xa xi khi khong str dung enzyme h tro cé
27 chit duoc nhan dién, téng ham luong la
95,55% nhung chi c6 7 chit cho ham luong
>2%. Thanh phan chinh 13 cic chat thuéc nhém
terpenoids nhu Caryophyllene (E) (47,01%),
Humulene (a) (14,46%), Caryophyllene oxide
(12,65%), Germacrene D (5%)...

Tinh dau tir mau co sir dung cellulase da xac
dinh 29 chit va cling c6 7 chat ham luong >2%,
dat tong ham luong 13 99,76% véi cac chit
thugc terpenoids: Cineole 1,8 (34,60%),
Camphor (23,28%), Sabinene (11,07%),
Terpineol (a) (7,68%)... voi tong ham lugng
nhom nay la 84,11%.

Thanh phan tinh dau x4 xi kha tuong dong

v6i cong bd vé thanh phan tinh dau chi
Cinnamomum. Liva cong sy (2014) da xac dinh
thanh phdn chinh trong tinh dau cay
Cinnamomum longepaniculatum bao gdm 5
chat: 1,8-cineole; a-terpineol, terpinene-4-
alcoho, Safrole va y-terpinene.

Tinh dau thu duoc bing cach xu 1y nguyén
liéu véi enzyme khong chi gitip tach dugc nhidu
chat hon ma con lam thay di rd rét thanh phan
% ctia mot s chit quan trong trong tinh dau. Cu
thé nhu sau:

- Lam giau mot s chit mong mudn trong
tinh dau x4 xi nhu: ham luong Cineole 1,8 tang
tr 0% 1én 34,60%, Camphor tr 0% lén
23,28%...

- Lam gidm ham lugng mot s6 chét khac, dac
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biét Caryophyllene (E) giam tir 47,01% xudng
0,56%, Humulene (a) giam tir 14,46% xudng
0,48%.

Sy ting cua cac hop chit trén ¢ thé do qua
trinh thily phéan 16p thanh té bao thyc vat boi
cellulase s& gitp giai phong triét dé cac thanh
phan trong 14 x4 xi va su giam mot s6 thanh
phan c6 thé do i mau 14 trong thoi gian dai (3
gio) dan dén su twong tac hodc chuyén hoa cua
cac thanh phan héa hoc.

Két qua nghién ctiru phu hop voi cong b caa
Hoang Thi Bich (2017) khi st dung két hop
enzyme cellulase va laccase di lam thay doi
thanh phan tinh dau qué C. cassia tir cac ngudn
l1a, canh va vé qué. Theo d6 tac gia nhan dinh
mot s6 chat taing ham lugng nhu: ham luong
cinnamaldehyde tang tir 69,74% 1én 85,60%, o-
methoxy-cinnamaldehyde tang 0,23%; trong
khi d6 cinnamyl acetat giam tir 17,2% xudng
1,34%, cinnamyl alcohol giam tir 0,57% xubng
0,29%. Khi sir dung h¢ enzyme nay, tac gia da
tach chiét tinh dau trAm huong voi ham luong
ctia cac thanh phan c6 gia tri, mang mui trAm
hwong ddc trung ciing ting 1én rd rét, tong cac
terpen hydrocarbon (3,70%, dbi chung 0%),
téng cac terpen chira oxy (24,76%, ddi chung
8,78%). Amudan va cong sy (2011) cling cho
rang st dung enzyme (riéng 1& hay két hop)
cellulase, pectinase, amylase déu lam ting ham
luong tinh dau va dic biét co thé gia ting ham
lugng eugenol 1én 70%.

3.3. Kha ning khang vi sinh vat

Két qua bang 4 cho thiy kha ning khang
khuan cua tinh dau ddi véi 7 chung vi khuan
thir nghiém kha tot (duong kinh vong khang 40

— 67 mm). Tinh dau xa xi c6 kha ning khang
manh nhat véi B. licheniformis (duong kinh
vong khang 67 mm) va khang yéu nhit véi B.
cereus (duong kinh vong khang 40 mm). Dbi
v6i 3 chung nam kiém nghiém, tinh dau x4 xi
chi c6 kha niang khang yéu (duong kinh vong
khang nho): Trichoderma spp (8 mm), A. niger
(5 mm) va khong c6 kha niang khang nam
Penicilium sp. Kha nang khang vi sinh vat cua
tinh dau co thé do trong tinh dau x4 xi chtra cac
chét c6 kha ning khang khuin manh, bao gdm:
Camphor, Cineole 1,8, Sabinene, a-Terpineol...

Két qua nghién ctru cho thiy tinh dau X4 xi
c6 kha ning khang t6t v6i nhiéu loai vi khuan
va duong kinh vong khang 16n, twong dong voi
mot s6 nghién ciru dd cong bd. Amudan va cong
su (2011) cho rang tinh dau huong thao va tinh
ddu c6 xa huong c6 kha ning khang
Staphylococcus epidermidis vo1 vong khang
khuan lan luot 48 mm va 53 mm, khang S.
aureus (42 mm, 48 mm). Kha nang khang S.
pyogenes cua tinh dau co xa huong (70 mm),
tinh dau huong thao (69 mm), tinh dau xa (70
mm), tinh dau qué (60 mm), tinh dau Abies alba
(53 mm)... Vinicius va cong su (2012) da xac
dinh tinh dau Cinnamomum zeylanicum khang
lai Aspergillus flavus (650 pg/mL MIC). Nhiéu
nghién ctru da xac dinh kha ning khang nam cta
tinh dau c6 kha ning khang 4. flavus va A.
parasiticus (Vilela et al., 2009). Do vy c6 thé
thdy tinh dau Xa xi (Cinnamomum
parthenoxylon (Jack) Meisn.) ¢ tiém ning tng
dung rong rii trong linh vuc y duoc, my pham
va thue pham.

Bang 4. Két qua hoat tinh khang vi sinh vat ciia tinh diu X4 xi

Pudng kinh vong

Chung vi sinh vat khéng D - d (mm)

Ching vi sinh vit Puong kinh vong

khang D - d (mm)

E. coli 62+1,0
S. typhimurium 60£1,2
Shigella sp 55+1,0
B. cereus 40+1,0
B. subtilis 61+1,2

B. licheniformis 67+1,1
B. megaterium 64+1,1
A. niger 5+1,0
Trichoderma spp 8+0,5
Penicilium sp. 0
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(DC: d6i chirng (nude cat vé trimg), L: tinh dau tir 1d xd xi, A - Ching E. coli; B — S. typhymurium;
C - Shigella; D — B. cereus; E — B. subtilis; F — B. licheniformis; G — B. megaterium)

4. KET LUAN

Nghién ctru nay da str dung enzyme cellulase
dé xir Iy cac nguyén lidu 14 x4 xi trudc khi chung
cit cho hiéu suét thu hdi tinh dau tang 1€n 10 rét,
ty 1& gia ting tinh dau 14 x4 xi dat 44,6%. Pic
biét, qua trinh xtr 1y bang cellulase dd lam gia
taing ham luong chit chinh Cineole 1,8 ting
34,60%, Camphor 23,28%. Nghién cuu da su
dung phuong phap qui hoach thuc nghiém dé
tinh toan diéu kién tdi wu cho qua trinh thay
phan 14 x4 xi trudce khi chung cit & pH 5,0, ti I¢
enzyme 1,5%; nhiét d6 37°C véi toc do lac 193
vong/phit trong thoi gian 3 gid. Duéi diéu kién
t6i wu, ham luong tinh dau tir 14 x4 xi dat duoc
1,75%. Hoat tinh khang vi sinh vt cling dugc
xac dinh trén 9 chung vi sinh vét cho thay tinh
dau x4 xi c6 kha ning khang t6t d6i véi cac
chung kiém dinh (E. coli, S. typhimurium,

Shigella sp, B. cereus, B. subtilis, B.
licheniformis, B. megaterium, A. niger,
Trichoderma spp).
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OPTIMIZATION OF ESSENTIAL OIL FROM Cinnamomum parthenoxylon
(Jack) Meisn LEAVES BY CELLULASE

Vu Kim Dung, Le Sy Dung, Hoang Van Sam
Vietnam National University of Forestry

SUMMARY

Essential oil (Cinnamomum parthenoxylon (Jack) Meisn) is a valuable medicinal herb with many effects such as
anti-diabetes, anti-inflammatory, lowering blood pressure, antibacterial, antioxidant, hemolytic, glycosidase
activator... The essential oil from C. parthenoxylon (Jack) Meisn leaves is obtained by steam distillation using
cellulase for pre-treatment. By using Design-Expert 12 software and Box-Benken with 3 research factors, pH (4
- 6), temperature (30 - 60°C), and shaking speed (0 - 200 rpm), which have determined the optimal conditions to
obtain the highest essential oil reaching 1.75% with pH 5.0; enzyme rate 1.5%; temperature 37°C with shaking
speed 193 rpm, for 3 hours. Essential oil content increased by 25% compared to pre-optimization and by 44.6%
increase compared without enzyme support. The results of GC-MS analysis showed that the essential oil from C.
parthenoxylon (Jack) Meisn leaves separated more substances (29 substances) than traditional distillation (27
substances), in addition, changed the percentage of some important substances in essential oils in which the
content of Cineole 1,8 increased by 34.60%, and Camphor increased by 23.28%. The main ingredients in C.
parthenoxylon (Jack) Meisn leaf essential oil include Cineole 1,8, Camphor, Terpineol, Sabinene, and Terpinen-
4-0l. C. parthenoxylon (Jack) Meisn essential oil was resistant to 7 strains of bacteria (Escherichia coli,
Samonella typhymurium, Shigella, Bacillus cereus, Bacillus subtilis, Bacillus licheniformis, Bacillus
megaterium) and 02 strains of fungi (Aspergillus niger, Trichoderma spp) tested with antibacterial ring diameters
40-67mm. Therefore, C. parthenoxylon (Jack) Meisn essential oil has great potential for application in the fields

of medicine, cosmetics, and food.

Keywords: Cellulase, chemical constituents, Cinnamomum parthenoxylon (Jack) Meisn, essential oil,

optimization.
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