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Tay Giang theo phwong phap chung 10i cuon bang hoi nwdrc tryc tiép
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Tom tat:

O Viét Nam da ¢6 nhiéu cong trinh nghién ctru vé chung cit tinh diu tir 14 sa bang hoi nwéc truc tiép, tuy nhién chii yéu
tap trung vao nghién ctru anh hwéng ciia nhiét d9, ap suét va thoi gian chung cit t6i hiéu suét thu hoi tinh diu, véi muc
tiéu chinh 12 giam thoi gian chung cit ma chwa quan tim t6i thanh phin cic cAu tir trong tinh diu sa thu dwgc. Trong
tinh dau sa chira khong dwdi 20 cau tir tinh diu, trong d6 3 ciu tir quan trong nhit 1a citronellal, geraniol va citronellol.
Theo TCVN 11426:2016 (twong dwong véi ISO 3848:2016) ap dung cho tinh diu sa Java xuit khiu quy dinh ham
lugng: citronellal 31-40%, geraniol 20-25% va citronellol 8,5-14%. Tinh diu sa Java hién nay c6 ham lugng geraniol
thuwong nhé hon 20% nén chwa dap ving dwoc theo tiéu chuin ISO 3848:2016. Muc dich ciia nghién ciru nay la t6i wu
héa qua trinh chung cit cac thong sb: nhiét d9, ap suit va thoi gian chung cit tinh diu tir 14 sa hwong Ty Giang bang
phwong phap chung cit 16i cudn theo hoi nwée trie tiép, dat ham muc tiéu: ham lwong tinh diu thu dwoc 16n nhat va
ham lwong geraniol khong nhé hon 20%. Két quéa nghién ciru da xac dinh dwoc cac thong so ki thuit tdi wu cho chung
cit tinh dau sa hwong TAy Giang: nhi¢t d9 116£1°C, ap suét 1,2+0,05 atm, thoi gian 126+1 phiit, ham lweng tinh diu thu
duoc 12 0,94% va geraniol 12 20,17%. Cac két qua nghién ciru thye nghiém rat hiru ich dé xac dinh cong nghé cho viée

san xuat tinh diu sa hwong Tay Giang quy mé cong nghiép phuc vu xuit khiu.

Tir khéa: chung cét tinh diu, geraniol, sa hwong Tay Giang, tinh diu sa, tdi wu héa qua trinh chung cit.

Chi sé phén logi: 2.8
Pat van de

Cay sa c6 tén khoa hoc 1a Cymbopogon, thuge ho hoa
thao (Poaceae) c6 ngudn gbc ¢ vung nhiét déi va 6n déi
4m. Thanh phan quan trong nhét clia cdy sa la tinh dau, tinh
dau tap trung chu yéu & 1a va than. La sa la nguyén liéu
chinh cho san xuét tinh dau [1, 2]. Tinh dau sa dugc sir dung
rong rii trén thé gidi trong nhiéu linh vuc cua doi song xa
héi nhu: céng nghiép thuc pham, duge pham, my pham va
néng nghiép [3]. Tinh dau sa & nude ta chu yéu gdm 2 loai
chinh 1a tinh dau sa chanh va sa Java. Viéc xuat khau chu
yéu 14 tinh dau sa Java v6i san lugng rat nho so voi luong
tinh ddu sa nhap khiu cua cac nude trén thé gidi. Pé tach
tinh dau tir 14 sa, hién nay cac dia phuong sir dung 3 phuong
phap chinh: (1) Chung cét truc tlep voi nudc; (2) Chung ct
bang hoi nudc; (3) Chung cét bang hoi nude tryc tiép. Voi
phuong phap (1) va (2), thoi gian chung ct keo dai nén tiéu
ton nang luong, chit lugng tinh dau khong 6n dinh, ning
suét thap, thuong ap dung quy mo vira va nho. Phuong phap
(3) mic du vbn dau tu ban dau cao nhung khic phuc duoc
cac nhuoc dién ctia phuong phap (1) va (2), dép ing yéu cau
san xuét tinh dau quy mo cong nghiép [4].

Hién nay, trén thé gisi chu yeu st dung phuong phap
chung cat biang hoi nuéc tryc tiép dé chiét tach tinh dau sa,
qué trinh chung cét tién hanh ¢ nhiét d¢, ap suit cao nén rat
ngin dugc thoi gian chung cit. Tuy vao ting loai nguyén
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liéu va thanh phan cdu tir tinh dau c6 trong nguyén liéu dé
dicu chinh thong so nhiét d9, ap suat va thoi gian chung cat
dap Gng yéu cau san pham [5, 6].

O Viét Nam, d4 ¢6 nhiéu cong trinh nghién ciru vé chung
cat tinh dau tir 14 sa bang hoi nudc truc tiép, tuy nhién cac
nghién cuu tip trung vao xac dinh anh hudng cua nhiét do
(4p sut tuyén tinh theo nhiét do) va thoi gian chung cét
t6i hiéu sut thu h6i tinh dau, v6i muc dich chinh 1a giam
thoi gian chung cét ma chua quan tim t&i thanh phan cac
céu tir trong tinh dau sa thu duoc. Trong tinh dau sa chira
khong dudi 20 cau tir tinh dau, trong d6 3 céu tir quan trong
nhit dugc quy dinh vé ham luong co trong tinh dau sa
cho xuit khau la: citronellal 31-40%, geraniol 20-25% va
citronellol 8,5-14% (TCVN 11426:2016, tuong duong véi
ISO 3848:2016 - ap dung cho tinh dau sa Java) [7]. Véi tinh
du sa Java hién nay cta Vi¢t Nam, ham lugng citronellal
va citronellol déu nam trong tiéu chudn, riéng ham luong
geraniol thuong nho hon 20% (thdp hon so v&i tiéu chuén)
nén chit lugng khong cao.

Cay sa huong Tay Giang mdi dugc phat hién trong nhiing
nam gan ddy tai huyén Ty Giang, tinh Quang Nam (nguoi
dan dia phuong goi 1a sa huong Tay Giang). S4 huong Tay
Giang 14 giéng sa rat phit hop véi diéu kién thd nhudng va
khi hau cua huyén Tay Giang, cdy phat trién t6t c6 chidu
cao 1,5-2 m, 14 to hon 14 sa thuong. La sa huong Tay Giang
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Abstract:

In Vietnam, there were several research on essential
oil extraction from citronella leaves by direct steam
distillation. However, most studies focused on the
effects of temperature, pressure, and distillation time on
essential oil yield, mainly aiming to reduce distillation
time with little attention to the chemical composition
of the citronella oil obtained. Meanwhile, citronella
essential oil contains no fewer than 20 constituents with
the 3 most important constituents being citronellal,
geraniol, and citronellol. The Vietnamese National
Standard 11426:2016 (equal to ISO 3848:2016) regulates
the chemical content of Java citronella essential oil for
export as citronellal 31-40%, geraniol 20-25%, and
citronellol 8.5-14%. The current Java citronella oil often
has a citronellol content below 20%, thus failing to meet
the standard in ISO 3848:2016. The aims of this research
were to optimise the distillation process parameters,
including temperature, pressure, and distillation time
for extraction of citronella essential oil from Tay Giang
citronella by direct steam distillation method in order
to maximise yield and maintain geraniol content above
20%. The research results have determined the following
optimal technical parameters for the extraction of Tay
Giang citronella essential oil: temparature 116+1°C,
pressure 1.2+0.05 atm, and distillation time 126+1 min
to obtain an essential oil yield of 0.94% with a geraniol
content of 20.17%. These results can be used to identify
the technology for industrial-scale production of Tay
Giang citronella essential oil for export purposes.

Keywords: citronella essential oil, distillation of essential
oil, distillation process optimisation, geraniol, Tay Giang
citronella.
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tich tu ham luong tinh dau cao, c6 mui thom ngot diu rat dic
trung, do vy rat can dugc nghién clru dé chiét tach tinh dau
phuc vu thi truong trong nudce va xuat khau.

Muc dich ctia nghién ctru nay 1a t6i wu hoa cac thong
s6: nhiét do, ap suét va thoi gian chung cat tinh dau tir 14
sa huong T4y Giang bang phuong phap chung cat 16i cudn
theo hoi nudc truc tiép dat ham muc ti€u: ham lugng tinh
dau thu dugc 16n nhat va geraniol khong nho hon 20%. Noi
dung cuia nghién ciru bao gdm: 1) Xac dinh cac yéu td anh
huong t6i qua trinh chung cit; 2) Xay dung mé hinh toén
hoc theo Box-Behnken; 3) THi uu hoa cac thong s6 k¥ thuat:
nhiét do, ap sudt, thoi gian thich hop cho chung cat tinh dau
sa huong Tay Giang; 4) Thuc nghiém kiém tra lai két qua
t6i uru hoa.

Doi tugng va phuong phap nghién ciiu
Doi twong

Pbi tugng nghién ciru 13 14 sa hwong Tay Giang duoc
lay tai xa Tr’ Hy, huyén Téy Giang, Quang Nam, thu hoach
tir thang 8-9/2021, mau dugc lay ngiu nhién loai bo cac 1a
khé, bi héng, sau dé dong ti PE, su dung cho thi nghiém
khong qué 7 ngay.

Thiét bi str dung cho thi nghiém 1a hé théng chung cét
tinh dau theo phuong phép chung cat 16i cudn bang hoi
nudc tryc tiép dang pilot dung tich 100 1, 50 kg la sa/lan thi
nghiém (hinh 1). Noi chung cat dugc ché tao trong nuéc,
vat liéu ché tao 1a inox 304 day 3 mm, chiu dugc ap luc 3
kg/cm?, nhiét cung cép 1a hoi qua nhiét cung cap tir ndi hoi
bén ngoai 100 kg/h, khi nén dugc cung cip boi may nén khi.

Hinh 1. Hé théng chwng cét tinh dau theo phwong phap chwng
cat 16i cuén bang hoi nwéc trwe tiép.

Nguyén 1y hoat dong 1a 1a xa dua vao ndi chung cét (2),
sau do day nap siét dai 6c. Hoi nudce bao hoa duge cap vao
ndi chlmg cét tir dau cap hoi (1) va nhlet d6 duogc kiém soat
nho dong hd do nhiét do (7), ap sudt dugc kiém soat nho
ddng ho do ap suat (8). Ap suét trong ndi chung cat dugc
can chinh nho van khi nén (6) va van xa hoi (9). Hoi nuéc
¢6 chtra tinh dau sa dugc ngung tu trong binh ngung (4) va
sau d6 tinh dau sa dugc tach ra qua bo thu tinh dau (5). Khi
két thiic qua trinh chung cat, dong van cap hoi (1), mé van
khi nén (6) dé loai hét hoi nudc c6 chira tinh dau sa trong
nodi chung ct sang binh ngung gitip giam ton that thu hoi
tinh dau, dong thoi gitip 1am ngudi 14 sa sau chung cat gitp
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thuan ti¢n cho van hanh mé sau. Van xa day (3) dugc mo khi
két thic qua trinh chung cat.

Tt nguyén ly hoat dong cua hé thdng chung ct tinh dau
bang hoi nudc truc tiép cho thay, ngoai yeu t6 nguyén lidu
1a 1a sa thi qua trinh chung cat thu tinh dau sa dugc thuc
hién trong ndi chung cit (2) phu thudc vao 3 yéu t6: nhiét
do, ap suat va thoi gian chung cat. Véi hé thong chung cat
bang hoi nude tryc tiép thong thuong thi nhiét do va ap suat
1a tuyén tinh (6 mdi nhiét d6 twong Umg voi mot gia tri cta
ap suat). Nhung viéc sir dung khi nén dura vao ndi chung cét
dé diéu chinh ap suét thi tuyén tinh giira nhiét d¢ va ap suat
bi pha vo.

Phwong phdp xdc dinh dj dm ciia ld sd [8).

Xac dinh do am cua 14 sa theo phuong phap dung dung
mdi (Duoc dién Viét Nam IV, phu lyc 12,13, trang PL-240).
Do am (X%) cua 14 sa dugc tinh theo cong thire sau:

m, -m,

X% = *x 100

trong d6: m: khéi luong nude cét dugce sau lan cit 1 (g);my:
kh01 1u0'ng nude cat duge sau lan cat 2 (g); p: khoi 1u0ng

mau (g).

Phwong phdp xdc dinh ham lwong tinh dau trong ld
sd [9].

Xac dinh ham lugng tinh dau trong 14 sa bang phuong
phép chung cat 161 cudn theo hoi nudc truc tiép (Duoc dién
Viét Nam III, phu lyc 9, trang PL-141). Str dung phuong
phap chung cét 16i cudn theo hoi nude tryc tiép thu hoi tinh
dau tir 14 sa. Tinh dau duoc tach va loai sach nudc bang
mudi Na, SO, khan. Ham lugng tinh dau thu hdi dugce tinh
theo cong thuc:

m
—* x100

o/ —
Y%= 01X

trong d6: m_, : khoi luong tinh dau sa thu dugce (g); m: khoi
luong 14 sa (g) X: do am cua 14 sa (%).

Phwong phap xdc dinh ham lwgng geraniol co trong
tinh dau sd [10].

Ham lugng geraniol co trong tinh dau sa duoc xac dinh
bang phuong phép sic ky khi nbi ghép khdi phé GC/MS.
Str dung c6t mao quan HP5-MS (60 m x 0,25 mm x 0,25
pm), khi mang: He. Inlet: 250°C, chuong trinh nhiét do
(60-240°C, tang 4°C/phut), nang lugng ion hda 70 eV, quét
manh tir 35-450 m/z. Diéu kién sic ky khi ndi ghép detector
ion héa ngon Itra (GC-FID): ¢t mao quan HP5-MS (60 m
x 0,25 mm x 0,25 pm), khi mang: He. Inlet: 250°C, chuong
trinh nhiét d6 (60-240°C, tang 40/phut), khi make up N, khi
dot O, va H,. Thu vién phd HPCH1607, WO9NOS, NIST
chemlstry WebBook Ham luong geraniol (%) trong tinh
dau sa 1a phan trim dién tich pic ctia geraniol so véi tong
dién tich cac chat bay hoi cua tinh dau sa.
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Phwong phap toan hoc [11, 12].

Phuong phap thuc nghiém don yéu td: cac yéu td anh
hudng toi qua trinh chung cat tinh dau sa dugc xac dinh
gom: nhiét do, ap suét va thoi gian. Cac thong sé duge khao
sat theo phuong phéap luan phién tung bién. Yéu t6 nghién
ctru sau khi da chon duogc gié tri thich hgp s€ duoc gitr )
dinh trong cac thi nghiém khao sat cac yéu té khac tiép theo.
Tir d6 xac dinh diém t5i wu (trung tdm) va mién bién thién
(can dudi va cin trén) cta cac yéu td anh huong dén qua
trinh chung cét (bang 1).

Bang 1. Cac t[\éng s6 dwoc khao sat theo phwong phap luan
phién tirng bien.

Mién bién thién

95,100, 105, 110, 115, 120, 125, 130, 135
09,1,1,1,1,2,13,1,4,1,5

90, 100, 110, 120, 130, 140, 150

Yéu tb anh hwéng
A: nhiét d6 (°C)
B: ap sudt (atm)

C: thoi gian (phut)

Phuong phap quy hoach thyc nghiém, xay dung ma tran
thuc nghiém bac 2 Box-Behnken.

Cac yéu t6 anh huong: A: nhiét do chung cét; B: ap suat
chung cat va C: thoi gian chung cat.

Céc chi tiéu tbi wu: Y ,: ham luong tinh dau (%) dat max
va'Y,: ham lugng geraniol >220%.

Téi wu héa cac thong sb sir dung phan mém “Design-
Expert 7.1

Keét qua va ban luan

Xdc dinh cac yéu 16 dnh hwong téi qua trinh chung cit
tinh dau sa huwong Tdy Giang

Nhiét dg chwng cat: Két qua khao sat anh huong cia
nhiét d6 chung cit ¢én ham luong tinh dau va geraniol thu
dugc (cb dinh 4p suét 1,2 atm va thoi gian 120 phut) duogc
thé hién ¢ bang 2.

Bang 2. Két qua khao sat anh hwong cua nhiét dé chwng cat
den ham lwong tinh dau va geraniol thu dwoc.

Méu Nhiét do (°C) Ham lrgng tinh dau (%) Ham lwong geraniol (%)
Al 95 0,79 17,81
A2 100 0,86 19,26
A3 105 0,9 19,52
A4 110 0,91 19,77
AS 115 0,93 20,19
A6 120 0,93 20,2
A7 125 0,93 20,2
A8 130 0,94 20,23
A9 135 0,94 20,23
A 0,903 115 19,712
[} 0,002 187,5 0,637
SD 0,049 13,693 0,798
o8
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Két qua bang 2 cho thiy, ham lugng tinh dau ting dan
khi tang nhiét do chung cat va dat gié tri cao nhét 0,94%. O
nhiét d6 95°C, ham lugng tinh dau thu dugc thip (0, 79%).
Nhiét d6 100-115°C, ham luong tinh dau ting dang ké,
tr 0,86 dén 0,93% (tang 0,07%), nhung khi nhiét d¢ ting
tir 115 dén 130°C, ham lugng tinh dau chi ting 0,01% va
khong thay doi khi ting nhiét do lén 135°C. Ham lugng
geraniol ting manh khi nhiét d¢ ting tir 100 dén 130°C. O
nhiét d¢ 95°C, ham lugng geraniol thu dugc thép (17,81%),
con ¢ nhiét d6 135°C, ham lugng geraniol khong tang so voi
& nhiét do 130°C. C6 thé thiy, nhiét do chung cét tinh dau
t6i wu 1a 115-120°C. Lua chon diém trung tam: 115°C; mién
bién thién 100-130°C.

Ap sudt chung cdt: Két qua khao sat anh huong cua ap
sudt chung cat dén ham luong tinh dau va geraniol thu dugc
(cb dinh nhiét d6 115°C va thoi gian 120 phut) dugc thé hién
trong bang 3.

Bang 3. Két qua khao sat anh hwéng cua ap suat chwng cét
den ham lwong tinh dau va geraniol thu dwosc.

Méu Ap suét (atm) Ham lwong tinh diu (%)  Ham lwgng geraniol (%)
Bl 0,9 0,81 18,76
B2 1 0,89 19,71
B3 1,1 0,91 19,75
B4 1,2 0,93 20,19
BS 1,3 0,93 20,21
B6 1.4 0,94 20,23
B7 1,5 0,94 20,23
B 0,907 1,2 19,868
[} 0,002 0,046 0,291
SD 0,046 0,216 0,539

Két qua bang 3 cho th?iy, ham lugng tinh dau thu nhan
tang khi tang ap suat va dat cao nhit 1a 0,94%. Ham luong
tinh dau tang nhanh khi ting 4p suat tang tir 1 dén 1,2
atm (ting 0,04%). Ham luong tinh dau cao nhit 1a 0,94%
o ap suit 1,4 atm. Sau d6, ham lugng tinh dau thu nhan
khong thay di mac du tang ap sudt 1én 1,5 atm. Ham lugng
geraniol ting khi ap suét ting tir 1 dén 1,4 atm. O ap suit
0,9 atm, ham lugng geraniol thu duoc thép (18,76%), con
& 4p suat 1,5 atm, ham lugng geraniol khong ting so v6i &
ap suét 1,4 atm. Khi tang ap sudt, giup qua trinh pha v& céu
trac tai tinh dau trong té bao, lam tinh dau d& dang thoét ra
bén ngoai. Nhu vdy, ap suat chung cét tinh dau t6i vu 1a 1,2
atm. Lyua chon diém trung tam: 1,2 atm; mién bién thién
1-1,4 atm.

Thoi gian chung cat: Két qua khao sat anh huéng cua
thoi gian chung cit dén ham lugng tinh dau va geraniol thu
duogc (cd dinh nhiét 6 115°C va ap sudt 1,2 atm) dugc thé
hién ¢ bang 4.
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Bang 4. Két qua khao sat anh hwéng cla thei gian chwng cat
dén ham lwong tinh dau va geraniol thu dworc.

MAu  Thoi gian (phit)  Ham lwong tinh diu (%) Ham lwong geraniol (%)
Cl 90 0,81 17,32
2 100 0,9 19,95
C3 110 0,92 20,18
C4 120 0,93 20,23
C5 130 0,93 20,23
C6 140 0,94 19,91
C7 150 0,94 1991
¢ 091 120 19,675
5 0,002 466,666 1,100
SD 0,046 21,602 1,049

Két qua bang 4 cho thdy, & thoi gian chung cét 1a 90
phut, ham luwong tinh dau va geraniol thu dugc thip. Khi
tang thoi gian chung cit tir 100 dén 140 phut, ham luong
tinh dau tang 1én rd rét va dat gia tri (0,93%) ¢ thoi gian
120-130 phut, sau d6 ham luong tinh dau ting hau nhu
khong dang ké (0,94%) & thoi gian 140 phit va khong thay
d6i & 150 phut. Ham luong geraniol thay dbi khong déng ké
& trong thoi gian chung ct 100-140 phut, dao dong trong
khoang 19,95-20,23%. Nhu vy, thoi gian chung cat it anh
hudng toi ham lugng geraniol. Thoi gian chung cit tdi wu
1a 120 phit. Lya chon diém trung tdm: 120 phit; mién bién
thién 100-140 phut.

Xay dung mo hinh todan hoc theo Box-Behnken

Nhan td va cac mie dd bd tri theo md hinh Box-Behnken
duoc thé hién ¢ bang 5.

Bang 5. Nhan té va cac mirc dd bb tri theo mé hinh Box-
Behnken.

Mirc d9 céc bién dwge ma hoa

Nhén tb (bién)

Ky hiéu -1 0 +1
Nhiét d¢ (°C) A 100 115 130
Ap sut (atm) B 1 1,2 14
Thoi gian (min) © 100 120 140

Két qua thuc nghiém qua trinh chung cét tinh dau sa theo
quy hoach thuc nghiém bac 2 Box-Behnken véi 3 yéu to.
Tién hanh xay dung ham héi quy bac 2 cho ham muc tiéu
nhu sau:

=b +bA+bB+bC+b AB+ b AC+b,BC +
A L C
trong d6: b, b, by, b, b, b, by by, by by cde he s6 hoi
quy; A, B, C: yeu t6 th1 nghiém can toi uu; Yl la ham muc
tiéu.

Két qua xay dung ma tran thuc nghiém t6i uvu hoé theo

Box-Behnken dugc thé hién & bang 6.
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Bang 6. Ma tran thwc nghiém t6i wu hoa theo Box-Behnken. Bang 7. Két qua phan tich héi quy ham lwong tinh dau.
S oRiA aA i ok gl e b3 . s ~
T A:nhiétdy  B:dpsuat C: 'th(n gian \.(l. ha:n lwgng Y,: geraniol Source Sum of df Mean of Fyalee P value Ghi chi
(°C) (atm) (min) tinh dau (%) (%) squares square (prob>F)
1 100 1 120 0,84 17,54 Model 0,018 1 2,56E-03 71,69 <0,0001 significant
3 100 14 120 0,89 1753 B-Apsuat 1,80E-03 1 1,80E-03 50,4 0,0002
C-Thoigian ~ 3,61E-03 1 3,61E-03 101,15 <0,0001
4 130 1,4 120 0,88 19,12
AB 4,00E-04 1 4,00E-04 11,2 0,0123
5 100 1,2 100 0,85 17,73
A"2 3,05E-03 1 3,05E-03 85,45 <0,0001
6 130 1,2 100 0,86 19,26
B2 6,28E-03 1 6,28E-03 175,92 <0,0001
1 100 1,2 140 0,89 17,88
’ ’ ’ 2 421E-03 1 4,21E-03 117,76 <0,0001
10 12 140 051 19,44 Residual  250E04 7 357E05
9 115 | 100 083 19,71 ot
Lack of fit 5,00E-05 5 1,00E-05 0,1 0,9821 sionificant
10 115 1,4 100 0,86 19,81 5
Pure error 2,00E-04 2 1,00E-04
11 115 1 140 0,87 19,93 Cor total 0,018 14
2 11s 14 140 09 1991 . ] R Ao A a
Xét anh hudng cia tung yeu to (khi cac yeu to khac gitt &
B 15 12 120 0.94 2021 mirc trung tim) (hinh 2) dén ham lugng tinh dau nhén thay:
14 115 12 120 093 20,19 Ham lugng tinh dau chiu anh huéng manh nhat bdi nhiét do
5 i 12 - 095 2023 (1‘\), ap suat .(B) Vil th?’l gian (C), £<h1 cac chi so6 Elay t?ng thi
ham luong tinh dau tang manh dén gidi han. Két qua dugc
Mo hinh ham luwong tinh dau thé hién ¢ hinh 2 va 3.

Kiém tra sy c6 y nghia ctia mé hinh va cac hé s6 duoc
tién hanh bang phan tich hdi quy (bang 7). Chuin F=71,69
cho thdy mo hinh hoan toan c6 y nghia thong ké véi do
tin cay 99,99% (p<0,0001). Cac gia tri p<0,05 cho biét cac 002 | g
hé s hdi quy co nghia va dugc giit lai trong md hinh dé A
tién hanh t6i wu hoa. Chuan F cho “su khong twong thich” o —
ctia md hinh 12 0,1 (p=0,9821) cho thdy mé hinh hoan toan
twong thich v6i thuc nghiém. Hé s6 R*=0,9601 cho thay, mo
hinh mé ta dén 96,01% su thay ddi cua ham muc tiéu phu
thudc vao cac bién anh huong. Nhu vy, ham luong tinh dau : ; ; ; ;
dugce biéu dién bang mé hinh bac 2 nhu sau: e O oo tich o i tham chiby -

Y,= 0,94+ 6,25E-03A+0,015B + 0,021C - 1,00E - 02AB
- 0,029A%- 0,041 B>- 0,034C?

S thay doi

095 |

Hiéu suat
@0

0,86

Hinh 2. Anh hwéng clia cac yéu té dén ham lwong tinh dau.

=
e
bd

= = P
< <=
% : = E 0,92
o % o 0,89
£ £ E o
g g g
= = g 083
H o ooss g o
{ L40 / 130,00
\ 140 3 . 1
107,50 ", 130 120 115,00
. 1500 o 120 I.lﬂ\x/’flov,so
B: Ap suiit i 10 122,50 x:/’lTﬂ . 1.00 100,00 oo
Ap e C: Thii gian A: Nhigt s 130,000 100 C: Thei gian B: Ap suit A: Nhigt 4

Hinh 3. B& mat dap rng cia ham lwong tinh dau.
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Mo hinh ham lwong geraniol

Kiém tra su c6 nghia ctia mo hinh va cac hé s6 duoc tién
hanh bang phan tich hoi quy (bang 8). Chuan F=9717,95
cho thdy mo hinh hoan toan ¢ y nghia thong ké véi do tin
cdy 99,99% (p<0,0001). Cac gia tri p<0,05 cho biét cac hé
s6 hoi quy c6 nghia va dugc gilr lai trong m6 hinh dé tién
hanh tbi vu héa. Chuéan F cho “sy khong twong thich” cua
mo hinh 1a 0,19 (p=0,9256) cho thdy mo hinh hoan toan
tuong thich véi thyc nghiém. Hé s6 R>=0,9997 cho théy mo
hinh m6 ta dén 99,97% su thay d6i ctia ham muc tiéu phu
thudc vao cac bién anh huong. Nhu vay, ham lugng geraniol
duoc biéu dién b?mg mo hinh bac 2 nhu sau:

Y,=20,21+0,77A+0,017B +0,081C +0,02AB - 0,03BC
- 1,58A2-0,32B*-0,051C?

Bang 8. Két qua phan tich hdi quy ham lwong geraniol.

Source ss;l?;:efs :[l‘e:;::f F value ?,;:31]:;;) Ghi chit
Model 14,25 8 1,78 9717,95  <0,0001 significant
A-Nhietdo 4,79 1 479 26124,61  <0,0001

B-Ap suat 245E-03 1 2,45E-03 13,36 0,0106

C-Thoi gian 0,053 1 0,053 288,07 <0,0001

AB 1,60E-03 1 1,60E-03 8,73 0,0255

BC 3,60E-03 1 3,60E-03 19,64 0,0044

A2 9,23 1 9,23 50356,73  <0,0001

B2 0,38 1 0,38 2046,24  <0,0001

"2 9,70E-03 1 9,70E-03 52,9 0,0003

Residual LLIOE-03 6 1,83E-04

Lack of fit 3,00E-04 4 7,50E-05 0,19 0,9256 not significant
Pure error 8,00E-04 2 4,00E-04

Cor total 14,25 14

Xét anh hudng cua timg yéu t6 (khi cac yéu té khac giir
& muc trung tim) (hinh 4) dén ham lugng geraniol cho thay:
Ham luong geraniol chiu anh huong manh nhat boi nhiét do
(A), 4p suat (B), thoi gian (C), khi cac chi sé nay ting thi
ham luong geraniol tang manh dén gidi han. Khi nhiét do,
ap sudt, thoi gian tiép tuc tang, ham luong geraniol giam.
Két qua dugc thé hién ¢ hinh 4 va 5.

Sw thay déi

204
' c

| S

lus}

19,675 —|

18,95 ]

Geraniol

18,225 ]

17,5 —

T T T T T
-1,000 -0,500 0,000 0,500 1,000

Do léch tir diém tham chiéu

Hinh 4. Anh hwéng cta cac yéu té dén ham lwong geraniol.
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Geraniol

B

—— 130,00
122,50
L 11500

107 50

100 100,00

B: Ap suit A: Nhiét 05

Geraniol

Geraniol

12
B: Ap suat

Hinh 5. B& mat dap (rng ctia ham lwong geraniol.

Téi wu héa cdc thong so ky thudt (nhiét dé, dp sudt,
thoi gian) thich hop cho chung cat tinh dau sd hwong Tay
Giang

Qua trinh thu héi tinh dau dugc tién hanh sao cho thu
dugc ham luong tinh dau 16n nhét va geraniol khong nho
hon 20%. Tién hanh giai bai toan t6i uu bang cach chap
muc tiéu theo thudt toan “ham mong doi” dugc dua ra bdi
Derringer va Suich. Két qua t6i uu hoa bang phan mén
Design-Expert 7.1 dugc thé hién & hinh 6 va 7.

Két qua hinh 6 cho thiy, khi cac yéu t6 nhu: nhiét do,
ap sudt va thoi gian dat dugc 100% thi kha nang dat dugc
ham muc tiéu: ham lugng tinh dau 96,7% va geraniol 100%.
Ham mong doi dat dugc 97,6% la kha cao, nhu vay da dat
duoc muc tiéu dat ra.
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Murc dé dap wng mong doi

NEiét d§ 1

A5t 1
p suat

Théi gi 1

gan

Hém hrong tinh din 0.967358

Gerariol 1

He 56 I vong | 0,976081

I ! Y T T
0,000 0,250 0,500 0,750 1,000

Hinh 6. Mtrc d6 dap trng sw mong doi cuia cac thong sé céng
nghé va cac ham muc tiéu.

S [ e

100,00 130,00 1,00 140
Nhiét d6 = 116,17 Ap sudt=123
100,00 140,00 0383 0,95
Théi gian = 126,31 Hiéu suat = 0,944883

Mirc 4§ dap (rng mong doi= 0,976

T

17,53 2023
Geraniol = 20,2734

Hinh 7. Két qua téi wu héa ciia mé hinh.

Két qua hinh 7 cho thdy, qua trinh chung ct tinh dau duogc
tién hanh 6 nhiét do 116,17°C, ap suat 1,23 atm thoi gian 126,31
phut, ham lugng tinh dau dat dugc 14 0,945%, ham lugng geraniol
dat 20,27% véi mitc do dap tmg sy mong doi la 97,60%.

Thuc nghiém kiém tra lgi két qua t6i wu héa

Thuc nghiém dugc 1dp lai 3 lan véi thong s 61 wu, diéu
chinh thong s6 nhiét dg, ap suat va thoi gian phu hop véi thyc te.
Céc gid tri thu dugc cho thay két qua thyc nghiém (bang 9) gan
vai gia tri chay mo hinh t6i uu hoa.

Bang 9. Két qua thwc nghiém chwng cét tinh dau sa & diéu
kién téi wu.

S6  Nhiét dd Ap suit Thoi gian  Ham l}rqng Ham luwgng
T™N (°C) (atm) (phiit) tinh dau (%)  geraniol (%)
1 116+1 1,2+0,05 1261 0,93 20,10

2 116+1 1,2+0,05 126+1 0,93 20,19

3 1161 1,2+0,05 1261 0,95 20,23

Gia tri thuc nghiém trung binh 0,94+0,0001 20,17+0,0044
Gia tri du béo theo bai ton t5i uu 0,945 20,27

Két qua thu duoc tir thye nghiém: ham lugng tinh dau 0,94%
va geraniol 20,17%. Gia tri du bao theo bai toan t6i wu: ham
lugng tinh dau 0,945% va geraniol 20,07% gan tuong duong
nhau, nhu vdy mé hinh thuc nghiém phu hop voi thuc té.

Két luan

Nghién ciru da xac dinh mién bién thién cua 3 yéu t6 anh
huong t61 qua trinh chung cat tinh dau sa huong Tay Giang 1a
nhiét d9, ap suat, thoi gian va da xay dyng moé hinh toan hoc
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cho bai toan tbi wu véi 3 yéu to: nhiét do, ap suat, thoi gian
cling nhu xac dinh dugc 2 ham muyc tiéu: ham lugng tinh dau
cao nhat va geraniol khong nhé hon 20% cho chung cét tinh
diu bang phuong phap chung 16i cudn theo hoi nude truc tiép
tir 14 cdy sa huong Tay Giang. Tir két qua nghién ciru da xay
dung dugc ma tran thyc nghiém ti wu hod theo Box-Behnken.

D tdi uru hoa cac thong s6 ky thuat thich hop cho chung cit
tinh dau sa huong Ty Giang, két qua thuc nghiém phu hop véi
bai toan t6i wu cho thdy md hinh thuc nghiém phu hop véi thuc
té, qua d6 da xac dinh céc thong s6 k¥ thuat toi wu cho chung
cét tinh diu sa huong Ty Giang: nhiét o 116=1°C, ap suit
1,20,05 atm, thoi gian 126+1 phut dé dat ham luong tinh dau
0,94% va geraniol 20,17%.

Trong qua trinh nghién ctru con c6 nhing han ché nhu:
Thiét bi chung cat bang hoi nuéc ché tao trong nuoc quy mo
nho, chua ty dong héa duge cac thong sd nhiét do, ap suat dan
dén co su sai léch cac 14n thi nghiém. Két qua nghién ctru nay
cung cap co s6 khoa hoc vé ham lugng tinh dau va geraniol
trong 1a cdy sa huong Tay Giang, cac thong sé k¥ thuat cho
viéc tach va thu nhédn tinh dau bang phuong phap 16i cubn hoi
nudc truc tiép gitp doanh nghiép c6 thém dit liéu trong viée
khai thac, san xuét tinh dau sa tir cay sa hwong Ty Giang.

Nghién ctru dugc thuc hién t}‘r tai tro cua B6 Khoa hoc va
Cong ngh¢ thong qua dé tai ma s6: PTDL.CN-2020. Nhom tac
gia xin tran trong cam on.
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