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TOM TAT:

Bai nghién cttu st dung phuong phdp chung cit phian doan chan khong dé& phan tich tinh dau
tram gi6 thd thanh c4dc phan doan dua vao nhiét do sdi khac nhau. K&t qué thu dugc bon phan doan
tram gi6 rat khac nhau vé mit cAm quan. Cic thong s6 van hanh dugc lua chon 1a 4p sudt 60
mmHg, dém 10 xo thép khdng gi c6 kich thuéc 210 mm va chiéu cao cot 500 mm. Ham lugng va do
thu hdi eucalyptol & diéu kién nay 1an ludt 1a 74,8 va 96,4%. Ham lugng eucalyptol thu dugc 16n
hon rat nhiéu so véi gid tri toi thi€u (40%) dudc quy dinh trong quy chuin k¥ thuat dia phuong d6i

vdi tinh diu trim Hué& (QCPP 1:2017/TT-H).

Tu khéa: phan doan chan khong, tram gid, eucalyptol.

1. Dit van dé

Cong nghé chiét tich tinh diu 12 cong nghé
kh4 1au ddi va phd bi€n. Tuy vay, dé chiét tich
dugc tinh diu ¢6 ham lugng hoat chat cao, ddp
ting cdc tiéu chuin dudc va my phdm con khd han
ché. Viéc phan doan tinh ddu gidp 14y dugc phan
khiic tinh ddu c6 gid tri cAm quan va dudc tinh
cao. Cac hgp chat c6 hoat tinh sinh hoc trong tinh
dau phan doan dugc chitng minh 13 c¢é hoat tinh
cao hon so véi tinh dau thd [1]. Tinh diu phin
doan s€ tao tinh canh tranh khic biét véi cac
chiing loai tinh dau khdc trén thi trudng.

Muc tiéu clia nghién cifu nay l1a ning cao ham
lugng hoat chat chinh (eucalyptol) trong tinh dau
tram gi6é bing phuong phdp chung cit phin doan
chan khong. Ap suat thip gitip ngin chin sy phin
hiiy ctia tinh ddu do 1am gidm nhiét do soi ca hgp
chat. Pong thdi, chénh 1éch nhiét do sdi clia cic
ciu tlf chinh ting khi gidm 4p suat, qua do ting
khd ning phan tdch hoat chdt chinh khéi cédc
thanh phan khong mong mudn.
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Xdc dinh thdi diém ngit cdc phan doan 1a yé&u
t6 quan trong 4nh hudng dang ké d&n do tinh khi&t
clia san pham, thudng xdc dinh dya trén hai tham
s0: thoi gian va nhiét do [2-3]. Cudi cung, thdi
diém ngit cdc phan doan dudc lya chon dua
trén ham lugng muc tiéu ctia hdp chat ndo dé
trong san pham.

2. Phuong phap nghién citu

2.1. Nguyén liéu, dung cu va thiét bi

Nguyén li¢u: Tinh diu tram gi6 st dung trong
cdc thi nghiém c6 ngudn gdc tr Xa Mit,
Campuchia. Tinh diu thd dudgc bdo quin trong
chai HDPE & nhiét do phong va tranh 4nh ning
truc tiép.

Dung cu: Cot Hempel c6 dudng kinh trong 22
mm, chiéu dai 400 mm. Pém 10 xo 16n cé kich
thu6c 410 mm, dién tich bé mit riéng 1.250
m?m?3, mat do 1.121.000 dém/m?. Bém 16 xo nhd
c6 kich thu6c 210 mm, dién tich bé mit riéng
1.250 m?/m?, mat do 2.252.000 d¢m/m?. Bém ludi
¢6 kich thudc 410 mm, dudng kinh 16 1u6i 0,1 mm,
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mat do 444.215 dém/m’. T4t c4 cdc loai dém déu
lam bang thép khong gi.

Thiét bi: Cac thi nghiém chung c4t phan doan
dudc thyc hién trén hé thdng dugc md td trong
Hinh 1.

2.2. Quy trinh chung cdt phdn doan

Tinh ddu thd dugc cin va ghi lai chinh x4c khoi
Iugng (khodng 50.00 g), sau d6 dugc cho vao binh
cAu chung cit. Hé thong lam mat dugc cai dit &
5°C va 4p suit vin hanh dudc duy tri thong qua bd
diéu khién 4p suit, bép dun véi téc dd gia nhiét
khong d6i. Khi giot 16ng ngung tu dau tién xuit
hién, nhiét do dinh va ddy cot dugc ghi lai déu
din mdi phit. Cdc phan doan dugc ngit dua trén
mot gid tri cu thé clia nhiét dd & dinh cot. Phan cat
dudc chia 1am 3 phin doan (F1, F2, F3) va phan
con lai thu § binh chung (B). Khi nhiét d§ dinh
gidm manh, qud trinh k&t thic. Khoi lugng clia
cdc phan doan dudc xdc dinh d€ tinh hiéu suit.
Thanh phan ctia cdc phan doan va tinh diu tho
dugc phan tich bing GC-MS.

2.3. Phuong phdp phdn tich

Ham lugng cdc thanh phin trong sin pham:
Sdc ky khi ghép khdi phd (GC-MS) dudc thyc
hién trén mdy sic ky khi Thermo Fisher Science
Trace 1310 k&t hdp v6i mdy phan tich khdi phd
TSQ 9000. Cot mao quén silica khong phan cuc
(TG-5MS) dugc phd methyl silicon (30 m  0.25
mm), d6 day mang 0.25 um. Quét khdi phd (1
scan/s) dugc thyc hién trong khodng khdi lugng
50-550 amu, ion héa biing bin phd dién t& & 70
eV. Helium dudc st dung 1am khi mang & t6c do
dong 1.2 mL/min véi ty 1€ chia dong 1:250 (0.2
pL). Chuong trinh nhiét: (i) 60°C trong 30 gidy; (ii)
tdng 6°C/min tir 60 d&€n 180°C; (iii) ting 20°C/phiit
tr 180 d&€n 300°C va giit trong 10 phit. Nhiét do
clia injector, ngudn ion va giao dién khdi phd 1in
lugt 1a 250, 290 va 300°C. Cac hgp chat c6 trong
tinh ddu dudc xdc dinh bdi khdi phd chuin (thu
vién NIST 2.2).

Hinh 1: Hé théng chung cét phdn doan
chén khéng

Hiéu suat (Y) cia mdi phan doan 1a ty 1& khdi
lugng clia phan doan d6 va khdi lugng clia tinh
diu thd ban diu, dugc tinh theo cong thifc:

Y(%) = ™F 100 (1)

mg

Trong d6: mg va my 1an lugt 1a khéi lugng (g)
ctia phan doan F va tinh ddu thd.

Do thu hdi eucalyptol (R): trong mdi phan doan
dudc tinh theo cong thiic:

*F-MF - 100 )

R(%) =
Xg. Mg

Trong d6: xg va Xg 1an lugt 12 thanh phan (%)
clia eucalyptol trong phan doan F va tinh dau tho.

3. K&t qua va thio luan

3.1. Anh hudng ciia dp sudt

Cot Hempel dugc d6 diy loai dém 1o xo 16n,
sdp x&p mdt cdch ngiu nhién. Nhiét do dinh cla
phan doan chinh theo 4p suit dugc trinh bay trong
Béng 1.

K&t qué phan tach thanh phan héa hoc duéi cdc
4p suit khic nhau cia phan doan 3 cho thiy c6 mot
sy thay ddi khong ddng ké vé ham lugng eucalyptol

Bdng 1. Nhiét dé dinh cia phdn doan chinh & cdc dp suéit khéc nhau

Ap suat (mmHg) 60 80

100 120 140 160

Nhiét d6 (°C) 86-95 98-103

106 - 109

112-114 115-118 120-122
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gitta cdc 4p suadt chung cit khic nhau, khodng
72,5% & ap suat 140 mmHg. Ham lugng nay dugc
céi thién hdn so véi st dung cOt Vigreux trong cac
cong trinh nghién cu truGc. Nguyén nhin cia sy
thay ddi nay la do su gia ting ddng k€ hé s6 truyén
kh&i bén trong cot Hempel so véi cot Vigreux.

Mitkhdc, thinh phdn héa hoc ctia phan doan 1
& dp sudt thap (60, 80 va 100 mmHg) phan tich
hiéu qud hon khi ham lugng o-pinene cao hon
nhiéu so v6i 4p suit cao (120, 140 va 160 mmHg).
Xu huéng nay ngudc lai d6i v6i ham lugng
eucalyptol. Piéu nay cho thi'y 4p suat chin khong
dnh hudng dén viéc tdch eucalyptol ra khdi phan
doan 1 va dathiéu qua cao & cdc 4p sudt thap.

Hinh 2 cho thay (i) khéi lugng clia phan doan 2
giam dot ngdt vi tinh &n dinh cao clia qud trinh
khi€n cho khdi lugng thu dugc clia phan doan trung
gian ndy rit nhd; (ii) khoi lugng clia phan doan 1 va
3 ¢6 xu huéng 6n dinh va khong dao dong manh.
Hinh 2 ciing cho thdy xu huéng tuong tu khi & ap
suat thap (60, 80 va 100 mmHg) tao ra sy phan tich
16n hon v6i hiéu suit cao trong phan doan 3 va
ngudc lai véi dp sudt16n (120, 140 va 160 mmHg).

Do thu hdi eucalyptol ctia phan doan 3 ciing c6
xu huéng gidm dan khi ting 4p sudt lam viéc. P9
thu hdi cao nhit dat 86,6% & 60mmHg va gidm
xudng 52% & 160 mmHg (Hinh 3). Tém lai, chung
cat phan doan véi cot Hempel nang cao hiéu qua
trong viéc phan tich eucalyptol. Piéu nay khing
dinh ring véi cot Hempel dudc sip x€p ngiu
nhién, 4p suit van hanh thich hgp 1a 4p suit thap
nhat (60 mmHg d6i vdi hé thong nay).

3.2. Anh huéng ciia logi dém

Thi nghiém véi cot Hempel dugc dd day vat
liéu dém, 4p suit van hanh 60 mmHg. Nhiét do
dinh clia cdc phan doan F1, F2 va F3 1an lugt 1a 32
-72,72 - 86 va 86 - 95°C. Hinh 4 cho thdy sy phan
ky 1o rang khi st dung céc loai d¢m khdc nhau 1én
thanh phan ctia phian doan chinh, trong d6 1uéi
thép cho hiéu qué cao nhat (trén 73% eucalyptol),
cao hon so vdi hai loai dém 10 xo (khodng 67%
eucalyptol). Theo thi ty tir trdi qua phdi trong
Hinh 4, dién tich truyén khdi cla loai dém ting
dan, din dé&n ting hiéu qui truyén khdi va khi
nidng phan tach.
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Hiéu suat clia cdc phan doan vdi cdc loai dém
cho thdy loai lugi thép lai cho hiéu sud't thap nhat,
16 x0 16n va nhd cho két qua xAp xi nhau, 1an lugt
12 34, 56 va 58%. Su' sut gidm hiéu suat § loai ludi
thép 1a do chat 18ng bi luu gift gitta cdc mic lu6i
rit nhiéu.

Véi cic loai dém khdc nhau, dd thu hdi cta
eucalyptol dugc phan doan bing 3 loai dém khéc
nhau, dém 10 xo hiéu qua hon khi thu hoi

Hinh 2: Hiéu suét cua céc phén doan dugdc
phdn tach dudi céc dap suét khac nhau
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Hinh 4: Thanh phdn héa hoc cua phén doan

3 véi cac logi dém khac nhau

D§ thu hdi (%)

80 4

B o-pinene M D-limonene M eucalyptol linalool ™ a-terpineol

70 4

L

Loai dém D thoé Loxo (4x10) Loxo (2x10)

o
(==

Thanh phin (%)
—_ 3] w > wn
(=] = = (=]

(=1

Luéi thép




HOA HOC - CONG NGHE THUC PHAM

eucalyptol (1én d&€n 89%), dém ludi thép chi dat
gin 58%. K&t qui nay cho thdy xu huéng tuong tu
v6i Hinh 5 v6i ciing mdt nguyén nhén 1a do chat
16ng bi gitr lai trong vat liéu dém. Tém lai, loai
dém 10 xo nhé (210 mm) 1a thich hop nhit aé
phin doan eucalyptol do hiéu qua truyén khdi phit
hdp va it gilt chat 1dng bén trong ciu tric clia no.

3.3. Anh huéng ciia chidu cao cpt d¢m

Hinh 6 cho thay chi ¢6 sy khdc biét nhd vé ham
lugng eucalyptol khi thay ddi chiéu cao cot dém.
Céc chiéu cao 200, 300 va 400 mm c6 hiéu qua
phan tdch thdp khi ham lugng eucalyptol chi dat
xap xi 67%. Mit khéc, hai chiéu cao con lai cho
hiéu qué cao hon nhiéu, tuong tng gan 77%.

Khdi lugng cda cdc phan doan ciing thé hién
hiéu qua cla qud trinh phan tach (hinh 7). Céc cot
200 va 400 mm c6 hiéu suét ciia phan doan chinh
cao (gan 64 va 58% tuong tng). Cdc cot con lai
cho k&t qua gin nhu tuong ty vdi hiéu sudt cda
phan doan chinh dat xap xi 54%, trong d6 cot 500
mm c6 hiéu sudt cao nhat (khodng 56%). N&u
chiéu cao ctia cot qua ngdn, phan doan dinh c6 thé
1in cdc thanh phin khong mong mudn & ddy.
Trong khi c¢ot qud dai, lugng eucalyptol bi giff lai
trong cot 16n, din d&€n hiéu suit thu eucalyptol
thap. Do d6, viéc diéu chinh chiéu cao cot 1a rat
quan trong trong hé thdng chung ca't.

Xu huéng bi€n d6i & cic chiéu cao cot khic
nhau cho thdy d6 thu hdi eucalyptol ty 1& véi chiéu
cao cta cOt (tror cot 200 mm). o) cot 200 mm, do
hiéu suét ca phan doan chinh (F3) 16n nén do thu
hdi eucalyptol 16n, nhung ham lugng eucalyptol lai
thap cdc cot con lai (Hinh 6). Do thu hdi eucalyptol
& ot 500 va 600 mm 1a cao nhat v6i khodng 96%.
Ngudgc lai, cdt 300 mm cho két qué thap nhat véi
khodng 82% lugng eucalyptol dudc thu hdi. Do vay,
cdt Hempel 500 mm phit hgp d€ ning cao ham
lugng eucalyptol tir tinh dau tram gi6.

4.Ké&tluan

Trong nghién citu nay, phuong phdp chung cit
phan doan chan khong dugc sit dung d€ phan tach
tinh dau tram gié thd thanh cdc phin doan duva
vao nhiét dd s6i khdc nhau. Sy 4nh hudng cta dp
sudt 1am viéc, loai dém va chiéu cao cot dém da
dudc khdo sdt. Cdc thong so thich hdgp nhat dugc

Hinh 5: Hiéu suét cta cdc phén doan véi cac
logi dém khac nhau

70 -
60 -
REE
< 40

s

2 30 4

=
10 4
] B = l_ 5 H

Loai dém Lo xo (4 x 10) Loxo (2x 10)

mF] mF2 mF3 mB

Lu6i thép

Hinh 6: Thanh phdn héa hoc cta phan doan 3
vGi cac chiéu cao cét khac nhau

90

B o-pinene ®D-limonene M eucalyptol
80 -

linalool ~ ® o-terpineol

Thanh phin (%)
—_ N W A W AN
o9 90 0 D O B

(=1
I

TD thd 200 300 400 500 600

Chiéu cao cft dém (mm)

Hinh 7: Hiéu suét cta cdc phén doan véi
cdc chiéu cao cét khac nhau
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lga chon la: cot Hempel c¢6 dutng kinh trong 22
mm, chiéu cao 500 mm; dém 10 xo thép khdng gi
c6 kich thude 210 mm (DiL); 4p suat lam viéc 60
mmHg. Ham luong, hiéu sudt va do thu hdi
eucalyptol trong phan doan chinh (F3) & diéu kién
trén 1an lugdt 1a 74,8; 56,1 va 96,4%. Ham lugng
eucalyptol thu dugc 16n hon rat nhiéu so vdi gid tri
t6i thi€u (40%) dugc quy dinh trong quy chuin k§
thuat dia phuong ddi v6i san phadm tinh ddu tram
Hué& (QCPP 1:2017/TT-H) m
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ABSTRACT:

In this study, the vacuum fractionation method is used to separate raw Cajeput essential oil into
fractions based on different boiling temperatures. The study finds out four fractions that are very
different in sensory. The used operating parameters include the pressure of 60 mmHg, stainless
steel string (size 2 3 10 mm), and column height of 500 mm. The obtained eucalyptol content and
recovery at these conditions are 74.8 and 96.4%, respectively. The obtained eucalyptol content
are much higher than the minimum value (40%) specified in local technical regulations for Hue
cajeput oil (QCDP 1:2017/TT-H).

Keywords: vacuum fractionation, cajeput, eucalyptol.
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