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Tom tat

Nghién ciru duing phuong phép sir dung enzyme hd trg qua trinh chung cét tinh dau ré
co Huong bai (Vetiveria zizanioides L.), khao sat sy anh hudng cta cac loai enzyme
cong nghiép nhu cellulase, hemicellulase va viscozyme dén qué trinh chung cét tinh
dau. Tir d6 danh gia hidu qua dua trén hiéu suit chung cit tinh dau (% v/w) va thoi
gian chung cét hét toan bd lwong tinh dau c6 trong r& c6 Huong bai. Két qua cho thiy
tién xtr 1i bﬁng viscozyme cho higu suét chung cAt tinh dau dat cao nhit 1a 1,3 % v/w
sau 14 gio chung cit, gitip qua trinh chung cit giam thoi gian chiét xuat duoc 10 gio
va hiéu suét ting 23 % so v&i mau khong dugc tién xir 1i véi enzyme. Nham nang cao
hiéu qua ciia viéc sir dung enzyme hd tro qua trinh chung cat tinh dau, tiép tuc khao
sat cac diéu kién t6i uu khi tién xur li véi viscozyme thong qua 4 yéu té: thoi gian
enzyme, nhiét d6 1, pH @ va nong do enzyme (E/S) sir dung. Dung viscozyme dé tién
xtr 11 bot ré co Huong bai (< 1 mm) cho hiéu sudt chung cat tinh diu cao nhat 12 1,3 %
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Tur khoa

tinh dau,

c6 Huong bai, Vetiveria
zizanioides, VEO,

vIw véi nong do enzyme (E/S) 2 % (w/w), & nhiét d6 50 °C, pH = 5 trong 24 gio.

enzyme
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1 bat van dé

Ngay nay, hau hét moi ngudi ¢ xu hudng tim kiém va
sir dung cac san pham ty nhién voi mong muén bao vé
strc khoe va tranh cac tac dung phu ciia chat tong hop
hoa hoc gay nén. Trong do, tinh dau 1a mot chiét xuat
tu nhién chira nhiéu hoat chit tiém niang duoc sir dung
rong rii trong cac linh vuc nhu dugc pham, mi pham
va huong liéu. Vi vy, nhu cau st dung tinh dau ngay
cang tang di cung voi viéc md rong thi truong va quy
mo san xuat tinh dau ngay cang 16n.

Co Huong bai (Vetiveria zizanioides L. hay Vetiver la
mdt loai co duge tim thay it nhét & 70 qudc gia trén thé
giéi. Tinh dau chiét xuat tir ré c6 Huong bai (Vetiver
zizanioides essential oil — VEO) c6 tinh luu huong tot
va gia tri cao trong nganh huong li€u va nudc hoa nén
hang niam dugc chiét xuat véi sd lugng 16n trén toan
thé gisi [1]. Tuy nhién, qua trinh chiét xuat VEO bang
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phuong phép chiét xuat truyén thong chung cat 16i cuén
hoi nudc lai ton nhiéu thoi gian va cho hiéu suat chung
cat tinh dau khong cao. Cuing véi cac nhugc diém song
song khac nhu tiéu ton nhidu nang luong va phat sinh
nhiéu khi thai cho méi truong, 1a nguyén nhan thic day
nghién ctru cac phuong phap chiét xuat méi hidu qua
hon. Hién nay, viéc chiét xuit v6i sy hd trg ctia vi song
hay chiét xuat bang chat long siéu t6i han c6 thé cai
thién qua trinh chiét xuat VEO nhung van chua duoc
ap dung vao cong nghiép vi han ché 16n tir chi phi, lap
dat va van hanh. Nghién ctru nay sir dung phuong phap
enzyme hd trg qua trinh chung cat VEO v&i muc tiéu
nang cao hiéu qua, loai bé dwoc nhitng han ché trén ma
khong anh hudng dén chét lwong tinh dau.

2 Nguyeén liéu va phuong phap nghién ctru

2.1 Nguyeén liéu va thiét bi
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- Dugc liéu: ré ¢ Huong bai (rcHb) duoc thu hoach
vao thang 12 nam 2021 tai Ha N6i, Viét Nam.

- Héa chat, dung mdi: sodium sulfate, citric acid,
trisodium citrate dihydrate. Cac loai enzyme: cellulase
(Endoglucanase) Nha san xuit Novozymes,
hemicellulase — Nha san xuét Leaf Cleantech, multi-
enzyme (carbohyrase) — Nha san xuat Novozymes.

- Thiét bi: bd chung cat tinh dau, bé diéu nhiét miu
WH-6, may do d6 am Satorius MA37-1, may séc ki khi
(GC): G1530A-serial US00002778, may phan tich khdi
phé (MS): Agilent 5973N MSD.

2.2. Phuong phap nghién ctru

2.2.1 X&c dinh d6 am

Do 4m duge xac dinh bai may Sartorius MA35. Can
khoang 0,1 g nguyén li€u trai thanh mot 16p mong trén
dia nhém, cho vao may do do am. Nguyén li¢u duoc
sdy & 105 °C dén khdi lugng khong doi. Khi may két
thdc qué trinh do, doc va ghi gia tri trén man hinh.
Phép do duoc thuc hién 3 1an va 1ay két qua trung binh.
2.2.2 Quy trinh khao sét chiét xuat VEO

Chiét xuat VEO bang phwong phdp HD (chung cat 16i
cuén hoi mede truec tiép)

Quy trinh khao sat chiét xuat VEO bang phuong phap HD
theo Hinh 1 duoc sir dung dé khao sat sy anh hudng cia
hai kich thudc nguyén liéu dang sgi (1,5-3) cm va bot min
(< 1 mm) dén qué trinh chiét xuét VEO.

600 mL dém citrate q
pH=5,0

Nghién

!

Chung gg‘i}

.

Lam khan

v

1200 mL nude
—_——

Na,SO4

Hinh 1 So db khdi quy trinh chung cat VEO

béang phuong phap HD

Theo Hinh 1, quy trinh HD théng thudng dugc tién
hanh cu thé theo cac budc sau:

Bude 1: nguyén liéu rcHb sau khi xt 1i so bo va nghién,
can lay 100 g (tinh theo khéi lugng NLK), thém 1 200
mL nudc vao nguyén liéu va tron déu hdn hop.

Budc 2:

cho hén hop trén vao binh cau lip hé chung

cAt voi bod dung cu Clevenger, chung cit lién tuc cho
dén khi thu hét tinh dau. Ghi nhan thé tich tinh dau
(mL) thu dugc theo thoi gian (cach 2 gid mot 1an).
Budc 3: chiét ldy tinh diu va 1am khan nuéc 1an trong
tinh dau bang mudi Na;SOa.

Chiét xuat VEO bang phwong phdp EAE-HD (chung
cat 16i cuén hoi nuée truc tié}? Vi su ho tro clia

enzyme)

Nghién

.

U

TOC

600 mL mrdc
_— ¥

Na,SO;4

th

v

Chumg cat

v

Lam khan

.

Hinh 2 So db khbi quy trinh chung cat VEO bing phuong phdp EAE-HD
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Theo Hinh 2, qui trinh EAE-HD duoc tién hanh cu thé
theo cac budce sau:

Budc 1: pha 600 mL dém citrate pH = 5,0

Budc 2: chuan bi enzyme ¢ nong do E/S can khao sét
(w/w NLK).

Budc 3: pha enzyme vao dém va khudy déu dé tao
thanh mot hon dich.

Budc 4: thém 100 g NLK rcHb di dugc nghién vao hén
dich, tron déu dé nguyén liéu thim hét hdn dich.

Budc 5: u hdén hop trén ¢ nhiét 6 va thoi gian u can
khao sat.

Buéce 6: thém 600 mL nuréc vao hon hop va dem chung
ct 16i cudn hoi nudc truc tiép lién tuc bing bo dung cu
chung cét Clevenger cho dén khi thu hét tinh dau. Ghi
nhan thé tich tinh dau (mL) thu duoc theo thoi gian.
Budc 7: chiét liy tinh dau va lam khan nudc 1an trong
tinh dau bang mudi Na,SO,. B6i voi mau dem phén tich
GC-MS, tinh dau sau khi dugc chiét tach luu trit & nhiét
do (0-5) °C.

2.2.3. Phurong phap danh gid thanh phan tinh dau

Hai mau tinh dau c6 va khdng ¢ tién xir I voi enzyme
dugc luu trit va phan tich bang phuong phép sic ki khi
ghép khdi phd (GC-MS).

Phan doan sdc ki khi

-Mau pha lodng: 1/100 trong acetone (v/v); mau bom:
1puL

-Nhiét do kim phun: 250 °C

-Ti 1€ phan tach: 1/50

-Khi mang: helium 1 mL/min

-Cot: HP-5MS (30 m x 0,25 mm x 0,25 pm)

-Qui trinh chay nhiét do: dat nhiét 4o ban dau cua cot
14 60 °C giir trong 5 phut, sau d6 ting dan nhiét do dén
280 °C véi toe do 3 °C/min va gitr nguyén nhiét do trong
10 phat trude khi két thac quy trinh.

Phan doan phan tich khoi pho

-Nang luong ion hoa: 70 eV

-Nhiét d6 ngudn ion héa: 280 °C

-Ché d6 quét: 1 giay/luot

3 Két qua va ban luan

3.1 Két qua do d6 am
Bang 1 Két qua do do 4m ctia nguyén liéu

Kich thwée nguyén liéu [P§ 4m trung binh Wi, (%)

(1,5-3) cm 9,68

<1mm 9,21

Chon khoi lugng rcHb khé myix = 100 g.
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V6i két qua do ¢ am c6 duge trong Bang 1, khoi lugng
nguyén liéu chira 4m can cén tinh theo céng thic:

100

— mNLK

M =100-W,_ %)
- véi kich thude (1,5-3) cm: my. = 110,71 g
- v6i Kich thudge < 1 mm: my = 110,14 g
3.2 Khao sat qua trinh chung cat VEO theo kich thudc
nguyén li¢u
Co Huong bai c¢6 ciu trac ré chic va dai gy can tro
cho qua trinh bay hoi tinh dau theo hoi nuéc, do d6 viée
pha v& ciu trdc soi ciia ré bang phuong phap nghién c6
anh huong quan trong dén hiéu qua qua trinh chung cat.
Trong khao sat nay, rcHb duoc nghién & hai kich thudc:
s¢i thd (1,5-3) cm va bot min (<1 mm):

124

111

Kich thude nguyen licu

Thot glan chung cat (giv)
Hinh 3 Anh huong ciia kich thude nguyén ligu
18n qué trinh chung cat

Dir liéu ¢ Hinh 3 cho thdy kich thudc nguyén liéu anh
huéng rd rét dén qua trinh chung cat. Véi kich thudc
du6i 1 mm, dd thi kha ddc thé hién qua trinh chiét xudt
tinh diu xay ra nhanh hon trong khoang 24 gio. Véi
kich thude nguyén liéu tir (1,5-3) cm, cho sy giai phong
tinh dau kho khan hon, thoi gian chung cét kéo dai hon
34 gio [2]. Vay nén d rit ngan thoi gian va giam thiéu
chi phi ning lugng cho qua trinh chung cat, rcHb can
dugc nghién min < 1 mm.

3.3 Lua chon enzyme hd trg qué trinh tién xir I nguyén
liu

Diéu kién khao sat c¢b dinh v6i 100 g NLK rcHb da
nghién min:

- Nong d6 enzyme (E/S): 2 % (w/w NLK)

- Nhiét d6 u: 50 °C.

- Thoi gian 0: 24 gio

-pH=5
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Hinh 4: Anh huong cua loai enzyme tién xir If 1én qua
trinh chung cat

Hinh 4 cho thay qua trinh tién xtr i nguyén liu véi cac
enzyme nhu cellulase, hemicellulase va viscoenzyme
¢6 anh huong tich cyc dén hiéu qua chung cét tinh dau.
Enzyme hemicellulase cho hi€u qua khong cao, qua
trinh chung cit kéo dai 20 gid méi thu duoc hét luong
tinh dau trong nguyén liéu. Cellulase va hdn hop
cellulase/hemicellulase (voi ti 16 1:1) cho két qua kha
quan hon khi chiét xuét hét luong tinh dau sau 18 gio.
Cac loai don enzyme nhu cellulase va hemicellulase chi
c6 bé gay duogc nhitng lién két twong tmg. Tuy nhién do
bén chic cua ciu trac vi sgi reHb can duoc tac dong
nhiéu hon béi cac da enzyme c6 kha ning thuy phan
duogc cellulose, hemicellose, xylose, pectin va lignin
nhu viscozyme [3]. Do d6, viscozyme cho toc d6 thu
tinh dau nhanh nhét va dat t6i da 1,3 % v/w sau 14 gio,
hiéu suét chung cat ting 23 % va di rat ngén thoi gian
chung cat di 10 gid so véi mau khdng sir dung enzyme.
3.4 Khao sat cac yéu td anh huong dén qua trinh xu li
bang vyscozyme
Qua khao sat tic dong cua cac loai enzyme dén quéa
trinh chung cit VEO, viscozyme 1a enzyme gitp rit
ngén thoi gian chiét xuat tinh dau t6t nhét. é téi uvu
kha ning tac dong cua viscozyme dbi véi nguyén liéu,
tién hanh khao sat 1an luot cac yéu té: thoi gian 1, nhiét
d6 1, pH mdi truong va ndng d6 enzyme (E/S).
- Thoi gian u
Khao sat so bo qua trinh G nguyén liéu bang viscozyme
trong (2-10) gio cho hiéu qua chung cat tinh dau thay
d6i khdng dang ké so voi viée khong sir dung enzyme.

Vi vay, nghién ctru nay chon khoang thoi gian u dai
hon dé khéo sat, tir (12-48) gio.

Diéu kién khao sat ¢ dinh véi 100 g NLK rcHb da
nghién min:

- Nong do enzyme (E/S): 2 % (w/w NLK)

- Nhiét do u: 50 °C.

-pH:5

Thirl gian &

chung <41 tiak ddu (% viw

Thiri gian chwng cit (ght)
Hinh 5 Anh huéng cua thoi gian u enzyme I8n qua trinh

chung cat
Hinh 5 cho thay thoi gian & enzyme c¢6 anh hudng nhiéu
trong giai doan tién xir li, enzyme da pha v& ciu trac
ctia thanh té bao va thanh phan trong ré& cho phép giai
phong tinh dau hiéu qua hon. Thoi gian ¢ 12 gid cho
hiéu qua kém nhét, thoi gian chung cit cling phai mat
22 gid méi thu dwoc hoan toan lwong tinh dau trong
nguyén liéu (1,3 % v/w). Tuy nhién, d6 thi cia qua trinh
U voi enzyme trong 12 gid ¢6 d6 dbc hon dudng biéu
dién khi khéng sir dung enzyme, diéu d6 cho thiy phan
nao tac dong hiéu qua cua viée tién xu |f enzyme. Thoi
gian 0 24 gio va 36 gio déu c6 cing mirc do anh huong
dén qua trinh chung cat VEO, cho thoi gian chung cat
ngin nhat, dat hiéu suét téi da 1,3 % v/w chi trong 14
gi0. Tuy nhién, khi tang thoi gian 0 1én 48 gio thi hi¢u
qua cta cua viée xtr Ii enzyme lai giam, qué trinh chung
cit tinh dau can thoi gian dai hon (18 gio). Nguyén
nhan c6 thé do thoi gian t qué 1au, hoat tinh cia enzyme
¢6 thé bi anh hudng bai chinh thanh phan c6 trong dich
Ui hodc co thé gay ra su phan hily hoa hoc cua enzyme
khi tiép x(c trong thoi gian dai voi dém [4].
Tir két qua trén, ca hai thoi gian u 24 gio va 36 gio déu
cho két qua tét nhu nhau, tuy nhién dé tiét kiém chi phi
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nang luong va thoi gian, nghién ctru chon 24 gid 1a thoi
gian 1 t6i wu dé tiép tuc khao sat cac yéu td khéc.

- Nhiét do

Theo thong tin nha san xuét cung cip, viscozyme L
hoat dong tot & khoang nhiét do (25-55) °C. Ngoai ra,
céc nghién ctru cho thay viscozyme L hd tro chiét xuat
tinh dau dat hiéu qua tdi wu & nhiét d6 hoat dong (45-
50) °C [4]. Vi vay, nghién ctru ndy chon khoang nhiét
do6 khao sat tir (40-60) °C.

Diéu kién khao sat ¢b dinh v6i 100 g NLK rcHb da
nghién min:

- Nong d6 enzyme (E/S): 2 % (w/w NLK)

- Thoi gian : 24 gio

-pH=5

O\

N\

H
\' 2
g 2

Hinh 6: Anh huéng ciia nhiét d6 &
Ién qud trinh chung cat
Hinh 6 cho thay nhiét do 1a yéu t6 c6 anh hudng 16n
dén qua trinh tién xir 1i v6i enzyme. So véi mau khong
sir dung enzyme, mau nguyén liéu u bang viscozyme &
40 °C da cho thiy hiéu qua dang ké d6i voi qua trinh
chung cit. Puong d thi u & 40 °C déc hon nhiéu so véi
duong khong st dung enzyme, thé hién téc d6 thu tinh
dau nhanh hon va thu duoc toan bo tinh dau sau 18 gid.
Trong khi d6, d6 thi thé hién viscozyme hoat dong hi¢u
qua nhét & 50 °C, nam trong khoang nhiét do hi¢u qua
dugc nha san xuit enzyme cung cap (25-55) °C, nén
qua trinh chung cét dat hiéu suit cao nhit va thoi gian
chung cét rat ngén con 14 gio. O 60 °C, hiéu suit chung
cat tinh dau thdp bang miu khong sit dung enzyme.
DPuong dd thi & 60 °C thay ddi khong dang ké so voi
mau khong str dung enzyme, duoc giai thich 1a do su
thay ddi hoat tinh enzyme (hay protein) trong khi u,
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enzym da giam hoat tinh hodc c6 thé mat toan bd hoat
tinh ¢ nhiét @6 cao 60 °C [5].

Tir két qua trén cho thay 50 °C 1a nhiét d6 toi uu va
duoc chon dé tiép tuc tién hanh khao sat cac yéu td
khac.

- Dg pH

Theo thong tin vé enzyme cua nha san xuit cung cap,
viscozyme L hoat dong tét & khoang pH (3,3-5,5). Tuy
nhién, tiiy thudc vao nguyén liéu va hop chét can chiét
xuat ma can lwa chon d6 pH pht hop cho qué trinh u dé
hiéu suét dat cao nhat. Theo c4c nghién ctru trude c6 st
dung enzyme hd tro qué trinh chiét xuat, pH dé
viscozyme hoat dong t6i wu 13 ¢ trong khoang tir 4,0-
6,2 [6]. Trong do, cac nghién clru st dung viscozyme
hd trg qua trinh chung cat tinh dau cho thdy pH t6i uu
trong khoang tir 4,5-5,0 [4]. Vi vdy, trong nghién ctru
nay khéo sat & khoang pH tir 4,0 - 6,0 va tai pH nudc
thong thuong dé theo ddi sy thay doi va anh huong dén
qua trinh chung cit VEO.

Diéu kién khao sat ¢b dinh v6i 100 g NLK rcHb da
nghién min:

- Nong do enzyme (E/S): 2 % (w/w NLK)

- Thoi gian G: 24 gio

- Nhiét d6 u: 50 °C

14

5 >
L1 — /

o

2 09 75

3 /

:; 08 //

g 07 A pPH u enzyme
H p 7

= 06 d 7 opH=4
; / a~pH=5

5
04 / pH=6
03 pH-7.5

—o—Khing enzyme

0 2 k] 6 8 10 12 14 16 18 20 22 24

Théi gian chung cat (gio)
Hinh 7 Anh huéng cia pH U enzyme
I&én qué trinh chung cat
Hinh 7 cho thy pH ciing l1a mot yéu té quan trong trong
qua trinh tién xtr li, c6 anh hudng rat 16n dén hiéu suat
chung cit tinh dau VEO. D) thi cho thay khi tién xu 1i
bang viscozyme & cac mirc pH = (4,0-7,5), hiéu suit
chung cét tinh dau cao hon so v6i mau khong st dung
enzyme. Sau 14 gid chung cét, hiéu suét chung ct tinh
dau thu dugc cao nhét 1,3 % khi tién xtr Ii voi
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viscozyme & pH = 5 so vdi khdng str dung enzyme (1
%). Khi ting d pH, hiéu suit giam va thap nhat & pH
cuia nudc cat (7,5), cho két qua thu toan bo tinh dau sau
22 gio dat higu suat 1a 1,3 %, hi¢u suat twong tu so voi
khong str dung enzyme. Tty nguyén liéu va hop chat
can chiét xuat ma pH u phu hop cia viscozyme dao
dong tir 4,5 dén 5,0 [7]; dbi voi rcHb, qua trinh chung
cat tinh dau dat hiéu qua cao nhat & pH = 5, 1a pH tbi
vu duge chon dé tiép tuc khao séat yéu té khac.

- Nong dg EIS

Theo céc nghién ciru chung cét tinh dau véi sy hd tro
clia enzyme, nong do enzyme (E/S) sit dung c6 thé tir
(0,1-10) %, tuy nhién ndng d6 enzyme thudong duoc
khao sét va toi wu ¢ khoang thap, tir (0,1-2) % [8], nham
dat chi phi hop li cho qua trinh chiét xuat. Vi vay, dé
chon duoc ndng d6 enzyme phil hop can tién hanh khao
sat nong do tir (0,5-3,0) %.

Piéu kién khao sat ¢d dinh v6i 100 g NLK rcHb da
nghién min:

- Thoi gian : 24 gio

- Nhiét do u: 50 °C

-pH=5

Higu suit chimg cit tink diu (
AN

'/ 25%
y
fe == Khéng enzyme

Théi gian chung cat (gid)
Hinh 8 Anh huéng cia ndng do enzyme (E/S)
Ién qué trinh chung cat

Hinh 8 cho thiy ndng d6 enzyme sir dung c6 anh hudng
dang ké dén qua trinh chiét xuat VEO. Hiéu suit chung
cét tinh dau thu dwoc tang dan khi ting ndng do enzyme
sir dung tir (0,5-2) % thong qua do dbc cua cac duong
biéu dién trong dd thi. Khi str dung ndng do enzyme &
(0,5-1) %, db thi cho thdy hiéu qua ting khdng dang ké,
chi tang tir 1,25 % dén 1,3 % so v6i mau khong sir dung

enzyme sau 20 gio' chung cat. O ndng d6 enzyme 1,5
%, d6 thi bat dau bién ddi rd hon va ddc hon cho két
qua thu toan bd VEO 1,3 % sau 16 gio chung cat. Viéc
tang dan ndng do enzyme di lién véi toc do chung cét
tinh dau ting cho thay nguyén liéu rcHb can mot lugng
enzyme nhiéu hon dé pha huy cu trdc bén vimng ciia nd
va giai phong tinh dau nhanh hon trong qua trinh chung
cat. Tai néng dd 2 %, hiéu suit chung cat tinh dau
nhanh chéng dat ti da 1,3 % v/w chi sau 14 gio chung
cat va thay doi khdng dang ké khi tiép tuc ting nong do
enzyme st dung dén 3 %. Nong d6 enzyme sir dung
phu thudc rat nhiéu vao ban chét va cau tric cua nguyén
lidu dem chiét xuét [10]. D6i v6i bot rcHb, nong do
enzyme cho hiéu suat chung cat tinh dau cao nhét 1a tir
(2-3) %, chon 2 % la nong d6 enzyme tbi wru nham giam
thiéu chi phi sir dung enzyme.

3.5 Panh gié thanh phan tinh diu VEO c¢6 va khdng c6
enzyme hd trg

Bang 2: Thanh phin VEO theo phwong phap HD va
EAE-HD.

. ; % Dién tich peak

Tén chat HD EAI\JE-HD
Hydrocarbon 6,56 6,35
Alcohol 41,82 43,24
Hop chat carbonyl 23,64 23,57
Carboxylic acid 8,90 9,45
Céc thanh phan khac 3,80 411
Tong thanh phan xac 84.72 86.72
dinh

Theo két qua ¢ Bang 2, bang phuong phap GC-MS, cac
hoat chit da duoc xac dinh va ban dinh lugng trong
VEO chiét xuat bang phuong phap HD chiém khoang
84,72 % trén téng ham lugng tinh dau thu duogc, con
trong VEO chiét xuat véi su hd trg ciia enzyme (EAE-
HD) chiém khoang 86,72 % trén tong ham lugng tinh
dau. Két qua nay chimg minh thanh phin cia VEO
khong bi anh hudng nhidu bai qua trinh tién xir i bang
viscozyme, tir d6 cho thdy tmg dung phuong phap
EAE-HD chiét xuat tinh dau VEO kha thi va dat hiéu
suat cao.

4 Két luan

Két qua nghién ciru tao tién dé cho ung dyng san xuit
VEO trong thuong mai:

—Khi nghién min kich thuéc nguyén liéu < 1 mm cho
thdy qua trinh chung cat hiéu qua hon khi phan ndo pha
huy céu trdc soi bén vimg cua rcHb. Thai gian chung
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cAt thu duoc toan bd VEO & kich thuée < 1 mm 1a 24
gio, rit ngin duogc 10 gid so voi mau cé kich thude
nguyén liéu (1,5-3) cm. Hiéu sudt chung cat tinh dau
thu dugc tang tir 1,1 % dén 1,3 % v/w sau 24 gid chung
cét.

—Khao sat sy anh huong cia loai enzyme dén qua trinh
chung cét khi tién xur li bang cac loai enzyme cong
nghiép (cellulase, hemicellulase, viscozyme), két qua
cho thay khi tién xir 1i véi cac enzyme hiéu sudt chung
cat tinh dau déu ting. Hiéu suat chung cit VEO ting
dang ké va nhiéu nhét 1a 23 % khi sir dung viscozyme
& diéu kién nhiét @6 50 °C véi pH = 5 trong thoi gian o
24 gio.

—Khao sat 1an lugt cac yéu td tién xir i bing enzyme
anh huong dén qua trinh chung cat nhu thoi gian 1,
nhiét 4o, pH va nong d6 enzyme (E/S) cho két qua hiéu
suat chung cat dat toi wu 1,3 % v/w khi tién xtr li bang
viscozyme ¢ 50 °C, pH = 5, 1 trong 24 gi¢ v6i ndng do
enzyme (E/S) la 2 %.

@ Dai hoc Nguyén T4t Thanh

Tap chi Khoa hoc & Céng nghé S& 18

—Thanh phén trong hai mau VEO c¢6 va khong c6 tién
xtr li v6i enzyme sai khac khong nhiéu. St dung
enzyme hd tro qua trinh chiét xuit tinh dau 13 mét
phuong phap xanh gitp cai thién qua trinh chung cét
VEO tro nén dé dang va dat hiéu qua cao.

Pé xéc thuc tinh hiéu qua trong cong nghiép, kién nghi
thuc nghiém véi quy md 16n hon véi cac diéu kién d3
tdi wu cia enzyme. Mit khéac, dé c6 thé tiét kiém chi
phi, kién nghi nghién ctru thém viéc san xuit enzyme
tir cac ngudn thai sinh khéi.

Loi cadm on

Nghién ctru duoc tai trg boi Quy Phat trién Khoa hoc
va Cong nghé — Pai hoc Nguyén TAt Thanh, mi dé tai
2022.01.11/HD-NCKH
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Distillation of Vetiver zizanioides essential oil (VEO) with enzyme support

Hoang Thi Hong
Faculty of Pharmacy, Nguyen Tat Thanh University
hthong@ntt.edu.vn

Abstract The present study investigated the effects of enzymatic pretreatment with various industrial enzymes
(cellulase, hemicellulase and viscozyme) on hydrodistillation of essential oil from vetiver root (Vetiveria
Zizanioides L.). The results showed that pretreatment with viscozyme was highly trustworthy since yield of essential
oil raised up 23 %, extraction time decreased 10 h, and the process achieved the highest yield of 1.3 % (v/w) after
14 hrs of hydrodistillation. The optimization of conditions was employed to enhance the effectiveness in viscozyme
pretreatment. Four parameters taken into the investigation were incubation time, temperature, pH, and enzyme
concentration (E/S). After pretreating grounded vetiver root (<1 mm) with viscozyme at enzyme concentration
(E/S) of 2 % (w/w) for 24 hrs at 50 °C and pH =5, the essential oil yield achieved the highest value of 1.3 % (v/w).

Keywords QOil, Vetiver grass, Vetiveria zizanioides, VEO, enzyme
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