Tap chi Khoa hoc Trirong Pai hoc Can Tho

Tap 56, Sé 5A (2020): 10-19

Tap chi Khoa hoc Trudng Pai hoc Can Tho
Phan A: Khoa hoc Tu nhién, Cong nghé va Méi trucgng

§

KHOA HOC

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jvn.2020.107

TOI UU HOA HIEU SUAT TRICH LY TINH DAU BUOI CUA THIET BI TRICH

LY DANG PILOT

Tran Nguyén Phuong Lan'",

Huynh Quéc Khanh!, Van Minh Nhut?, Lé Phan Hung?,

Mai Vinh Phuc?, Bui Van Hiru', Nguyén Thanh Cong?, Lé Thanh Cong’ va Nguyén Thai Son*
'Khoa Céng nghé, Truong Dai hoc Can Tho o

2Khoa Co Khi Ché Tao May, Truong Dai hoc Su pham Ky thudt Thanh pho Ho Chi Minh

3Sinh vién nganh Co Khi Ché Tao Mdy K42, Khoa Cong nghé, Truong Dai hoc Can Tho

*Neowoi chju trach nhiém vé bai viet: Tran Nguyen Phuong Lan (email: tnplan@ctu.edu.vn)

Théong tin chung:

Ngay nhdn bai: 10/06/2020
Ngay nhdn bai sira: 20/07/2020
Ngay duyét dang: 28/10/2020

Title:

Optimization of pomelo
essential oil yield from
extraction equipment at a
pilot scale

Tir khoa:

Bé phdn phan ly tinh dau,
hiéu sudt thu hoi tinh dau,
hiéu sudt trich ly tinh dd‘u,
thiét bi trich ly tinh dau, tinh
dau budi

Keywords:

Essential oil extraction
equipment, essential oil
separator, extraction yield of
essential oil, pomelo essential
oil, yield of essential oil

ABSTRACT

Pomelo essential oil has many applications in cosmetic, medicament and food,
thus the research on the pomelo essential oil extraction is concerned by many
researchers in the world. Pomelo essential oil was extracted by many
extraction methods. In this study, the pomelo essential oil was extracted by
using steam distillation method at the pilot scale. The parameters of extraction
method such as the mass ratio of pomelo peel to water, the oil temperature in
a heating jacket and the extraction time were investigated to seek the maximum
yield of recovered essential oil and the maximum extraction yield of essential
oil. The obstacles of extraction equipment were then pointed out and the
solution was suggested. The research also, then, points out the obstacles of
extraction equipment and the solution was suggested. The maximum yield of
essential oil and the maximum extraction yield of essential oil were obtained
at 0,737%o and 21,68%, respectively at the mass ratio of pomelo peel to water
= 1:5, the oil temperature in a heating jacket of 170°C and the extraction time
of 8h. The maximum yield of essential oil and the maximum extraction yield of
essential oil in the large scale present the stability and effectiveness operation
of extraction equipment and the saving of extraction time.

TOM TAT

Tinh déu budi ¢ rat nhiéu v ung dung trong my pham du'ac pham va thyc pham
do do nghlen cieu qua trinh trich ly tinh dau budi dwoc rat nhiéu nha khoa hoc
trén thé giéi quan tam. Tinh dau budi diege trich ly bang nhiéu phwong phap
khdc nhau. Trong nghién ciru nay, tinh dau budi dwoc trzch ly bang phzmng
phép ching cat 16i cuén hoi mede & mé hinh pilot. Cdc yéu t6 anh hwong dén
qud trinh trich ly nhu 1y 16 v6 budi:nuée, nhiét dd do dau gia nhiét va thoi gian
trich ly dwoc khao sat nham tim ra hiéu sudt thu héi tinh dav va hiéu sudt trich
ly tinh déu 16i wu. Mot s6 nhwoc diém ciia thiét bi trich ly dvoc trinh bay va dé
xudt huéng khdc phuc. Hiéu sudt thu hoi tinh dau va hiéu sudt trich ly tinh dau
lan luot 1 0,737%0 va 21,68% & diéu kién t6i wu nhur ty 16 v6 budi:nude = 1:5,
nhiét dg do dau gia nhiét 170°C va thoi gian trich ly 8 gio. Hiéu sudt thu hoi
va hiéu sudt trich ly tinh dau cho thzfy thiét bi hoat dong é6n dinh va hiéu qud,
tiét kiém thoi gian trich ly tinh dau.

Trich dan: Tran Nguyén Ph~uorng Lan, Huynh Quéc Khanh, Van Mit}h Nhut, Lé Phan Hupg, Mai Vinh Phﬁc, Bui
Van Hiru, Nguyén Thanh Cong, L& Thanh Cong va Nguyén Thai Son, 2020. Toi uu hoa hi¢u suat trich ly
tinh dau budi cta thiét bi trich ly dang pilot. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(5A): 10-19.
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1 GIOI THIEU

Ngay nay, tinh diu di va dang duoc sir dung
rong rai trong nganh cong nghiép my pham, dugc
pham, thuc pham (Farhat et al., 2011; Desai and
Parikh, 2015; Balti et al., 2018; Tran et al., 2018),
dic biét tinh dau chiét xuét tir nhiing ngudn nguyén
liéu co ngudn goc tir thién nhién ngay cang duoc con
ngudi ura chudng. Tinh dau c6 nhidu déc tinh wu viét
nhu tinh chdng oxy hoéa, khang khudn va khang
viém, c6 tic dung gidm sung ty va dleu tri dau
nhtc, cai thién va giam hu ton trén toc, tiy té bao
chét va 1am dep da (Chen et al., 2016; Tran et al.,
2018). Do d6, nhitng nghién ctru vé tinh dau dang
dugc cac nha khoa hoc trén thé gidi rat quan tam.

Budi dugc trong rat phd bién ¢ Pong Nam A,
dac biét 1a ¢ Viét Nam va Thai Lan. O Viét Nam,
dién tich trong budi ¢ cac tinh Vinh Long, Tién
Giang va Bén Tre chiém 74% dién tich trong bugi
clia toan ving Dong bang song Ciru Long. Tinh dau
budi duoc trich ly tir v budi, cé mui thom dé chiu,
¢6 tac dung thu gidn. Thanh phan chinh cua tinh dau
budi 1a D-limonene, ngoai ra tinh diu budi con chira
mot it p-mycrene, a-pinene, B-pinene, va o-
terpinolene, ddy 1 cac hop chit c6 kha nang chéng
oxi hoa va khang khuan (Darjazi, 2014; Chen et al.,
2016; Ayala et al., 2017; Tran et al., 2018). Cac
phuong phép trich ly tinh dau khac nhau s& anh
hudng dén hiéu suat trich ly tinh dau, do tinh khiét
cua tinh dau ciing nhu tinh an toan khi st dung. Cé
nhiéu phwong phap trich ly tinh dau tir vé qua da
dugc nghién ctru nhu: phuong phap tham tach,
phuong phéap trich ly st dung dung mdi hitu co,
phuong phap chung cit bang 16i cubn hoi nuéc,
phuong phap chung cit co sy hd tro cia vi song,
phuong phap ép lanh ... (Maiti et al., 2012; Darjazi,
2014; Hoshino et al., 2014; Tran Thi Pha va ctv.,
2014; Dawen et al., 2015; Chen et al., 2016; Nguyen
etal., 2018; Tran et al., 2018). Hoshino et al. (2014)
dé nghi phuong phap trich ly tinh dau budi bing
dung moi hitu co, tuy nhién dé dam bao quy trinh
trich ly don gian va than thién, d§ an toan cua tinh
dau cho nguoi sir dung, phuong phéap trich ly tinh
dau busi bang hoi nuéc dwgc nghién ciau boi
Darjazi (2014), Bustamante et al. (2016) va Tran et
al. (2018). Nguyen et al. (2018) da nghién ctru quy
trinh trich ly tinh dau tur budi, cam va sa bang
phuong phép chung cét 16i cubn hoi nuéc. Co ché
va dong hoc cua qua trinh trich ly cling dugc trinh
bay trong nghién ctru nay. Trén co s¢ do, nhom tac
gia da dé xuét thiét ké qua trinh trich ly & quy mo
I6n. Két qua nghién ciu cua Tran Thi Pha va ctv.
(2014) cho thiy c6 thé xay dung mo hinh pilot dé
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trich ly tinh dau budi theo phuong phap chung ct
16i cudn hoi nuéc, ma khéng can st dung ndi hoi
riéng.

Nhin chung mot s6 nghién ctru trong va ngoai
nuéc hién nay cha yéu thuc hién trich ly tinh dau
budi & quy moé phong thi nghiém va c6 mot sé dé
XUAt qua trinh trich ly nay ¢ quy mé 16n. Tuy nhién,
cac nghién ciru nay chi tap trung vao kha nang urng
dung tinh dau sau khi trich Iy ma chua nghién ctu
vé cac thong s ky thuat cia qué trinh trich ly. Muc
tiéu ciia nghién ctru nay la danh gia sy hoat dong cua
thiét bi trich ly tinh dau budi dang pilot thong qua
su khao sat cac yéu td anh hudong dén qua trinh trich
ly nhu ty 1& vo budi:nudc, nhiét do 4o dau gia nhiét
va thoi gian trich ly. Tir d6, nghién ctru nay ciing dé
Xuat nhitng giai phap khic phuc cac nhugc diém cua
thiét bi hién co.

2 PHUONG PHAP NGHIEN CUU

2.1 Nguyén vit liéu

Hinh 1: Nguyén liéu vé bwéi sau khi xir ly

V6 budi nam roi twoi, khong bi khé héo, khong
bi dap tai tinh diu, dwoc thu gom & Thi xd Binh
Minh, tinh Vinh Long. V6 budi duoc xtr 1y bot phan
x6p, chi giit lai phan xanh va duoc cét theo kich
thude rong 10 — 15 mm, dai 20 — 30 mm nhu Hinh
1. Truéc khi tién hanh trich ly tinh dau, vo bugi
duoc xé4c dinh d6 4m. Can 5 g vo buoi tuoi, cho vao
dia nhém da duoc sy kho dén khdi luong khong
dbi, xac dinh khéi luong vo budi tuoi va dia nhom
mt (g). Vo budi va dia nhém duoc siy & nhiét do
105°C trong 4 gio, sau do6 dugc dua vao binh hut
am. Can vo budi va dia nhom sau khi sdy. Tiép tuc
I3p lai qua trinh trén cho téi khi do chénh l1éch khéi
lwong vo budi va dia nhom sau khi sdy nho hon 5%
so voi khéi lwong vo budi va dia nhoém trude khi
sdy. D6 4m cua vo budi (x, %) dugc xac dinh theo
cong thirc (1):

x (%) = o))

Véi me (9): khoi ngng Vo bugi va dia nhom trueéc khi
say;

——x 100

ms (9): khdi lirong V6 budi va dia nhom sau khi sdy dén
khoi luong khong doi.
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2.2 Quy trinh trich ly tinh diu buéi

v

Thiét bi tric

h ly tinh dau

\ 4

Hon hop hoi nuée
va tinh dau

A\ 4

Thiét bi ngung tu

A4

Nudc va tinh dau

v

Thiét bi phan ly

N

Nudc

Tinh dau busi

Hinh 2: Quy trinh trich ly tinh du vé budi
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Céc thong s cau tao va cac thong sé hoat dong
cua thiét bi trich ly tinh dau budi duoc trinh bay &
Bang 1 va Bang 2. So db quy trinh cua qué trinh
trich ly tinh dau budi dwoc tién hanh nhu Hinh 2.
Nudc va vo budi duge cho vao thiét bi trich ly tai
miéng cap liéu ¢ nhitng ty 1¢ nhac nhau (ty I¢ vo
budi:nude = 1:3 — 1:7). Thiét bi trich ly duoc thiét
ké duya theo thiét bi gia nhiét vo 4o, 16p ngoai chira
dau va duogc gia nhiét bang dién tro, 16p trong chira
hdn hop vo budi va nuge. Hon hop vo budi va nude
duoc gia nhiét dén nhiét do va thoi gian trich ly can
thiét. Nhiét d6 4o dau gia nhiét dugc khao sat tir 130
—190°C va thoi gian trich ly tir 4 — 10 gio. Hoi nuéc
16i cubn theo tinh dau dwoc ngung tu & thiét bi
ngung tu. O ddy, hoi nudc va tinh dau s& trao doi
nhiét v4i nude lam mat ¢ nhiét d6 tir 33-35°C, duoc
bom tudn hoan ngugc chiéu tir trén xudng. HoN hop
hoi nudc va tinh dau s& duoc phén tach & thiét bi
phan ly (Hinh 3). Thiét bi phan ly duoc thiét ké dua
theo nguyén 1y cia binh thong nhau, gitip qua trinh
phan tach tinh dau va nuéc dé dang hon ma khéng
can phai sir dung dung méi. Tinh dau buai sau khi
trich ly dwoc lam khan bang sodium sulfate dé dam
bao tinh dau thu dugc khong con 1an nude. Sau do,
tinh dau budi duoc Iuu trir & 5°C dé han ché sy bay
hoi va bién tinh ctia tinh dau.

Bing 1: Cac thong sé cAu tao caa thiét bi trich ly tinh diu budi

Ciu tao Than thiétbi  Nip thiét bi Chan dé thiét bi Thiét bi ngung tu
Bé day (mm) 2 2 - 2
Puong kinh ngoai (mm) 504 504 - -
Puong kinh trong (mm) 500 500 - 211
Chiéu cao (mm) 500 - - 330
Goc ¢ dinh (d6) - 90 - -
S6 chan (cai) - - 4 -
Chiéu dai (mm) - - 600 -
Khoéng céch giira hai chan (mm) - - 390 -
Kich thuée dng xodn (mm) - - - 12,7 x 5000
Puodng kinh trong than (mm) - - -

Vit liéu Inox SUS 304 Inox SUS 304 Inox SUS 304 Inox SUS 304

12



Tap chi Khoa hoc Trirong Pai hoc Can Tho

09.5

Tap 56, Sé 5A (2020): 10-19

Hinh 3: CAu tao thiét bi phén ly tinh dau buéi

1-Ong ddn hén hep tinh dau va mieéc, 2- Thiét by phdn Iy, 3- Ong tdch mréc, 4- Ong thu héi tinh dau

Béng 2: Thong sé hoat dong cua thiét bi trich ly

Cic thong s0

Ap suat hoi tinh toén (bar)

Nhiét d6 hoi tinh toan (°C)

Nhiét do chung cit (°C)

Ap sudt chung cit (bar)

Nhiét lugng tiéu ton (kcal)

Thoi gian chung cét (gid)

Nhiét d6 4o diu gia nhiét (°C)

Nhiét d6 nude vao (°C)

Nhiét d6 nudce ra (°C)

Nhiét d¢ ctia hdn hop hoi nude va hoi tinh dau vao (°C)
Nhiét d6 ctia hdn hop hoi nude va hoi tinh dau ra (°C)

Diéu kién chung cit  Dicu kién ngung tu

3
130 -

100 -

1 -

4727,7 -
4-10° -
130-190° -
- 30

- 40

- 100

- 45

ab: dirgC khdo sat trong nghién ciru

2.3 Higu suat trich ly tinh dau va hi¢u suat
thu hdi tinh diu

_ Hiéu suét trich ly tinh dau H (%) va hi¢u suat thu
hoi tinh dau m¢ (%o) duoc xac dinh theo cong thac
(2) va (3):

H(%) = ﬁx 100 (2)

myg = mpy; X HX m, => m(%o0) = m:];:H
®)

Trong do:

mu (kg): khdi lugng tinh dau thu duoc sau khi
lam khan;

13

Mvs (kg): khéi lugng vé budi tuoi;

H = 95%: hiéu suit trich ly tinh dau Iy thuyét;
x(%): d6 am ctia vo budi tuoi;

mpn (kg): khéi lwong cua nguyén ligu;

me (%o): hiéu suat thu hoi tinh dau.

3 KET QUA VA THAO LUAN

3.1 Khao sat cac yéu té anh hwéng dén qua

trinh trich ly

3.1.1 Ty lévo budi va nudc

Ty ¢ vo budi:nude trong qua trinh khao sat rat

quan trong, gop phan dam bao hiéu suit trich ly tinh
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dau va dem lai hiéu qua kinh té cao nhit. Thi nghiém
dugc bb tri vai ty 18 vo budi:nuéc lan luot 13 1:3,
1:4, 1:5, 1:6 va 1:7 & 130°C trong 6 gio. Hinh 4 va
Hinh 5 cho thy rang khi ting ty I& vo bugi:nudc thi
hiéu suat thu hoi tinh dau va hiéu suét trich ly tinh
dau ting. O ty 1& vo budi:nude 1a 1:3 va 1:4, hiéu
suat thu hoi lan luot 14 0,250%o va 0,262%o. Khi ting
ty 1& nuwéc:vo budi = 1:5 thi hiéu suat thu hdi tinh
dau tang 16,02%. Tuy nhién, néu tiép tuc tang lwong

0.40
0.35

0.30
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A
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-
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0.10
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0.00
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nudc, thi hidu suat thu hdi tinh dau lai giam. Cu thé
khi tiang ty 18 1én 1:6 va 1:7 thi hiéu suat thu hoi lan
lwot giam 32,05% va 43,91%. Tuong tu d6i véi hiéu
suét trich ly tinh dau, higu suat trich ly tinh dau dat
dugc cao nhit, 9,15% & ty 1& vo budi:nuéc = 1:5.
Hiéu suét trich ly giam con 6,23% va 5,15% khi tang
ty 1& vo budi:nuéc lan luot 1a 1:6 va 1:7. Nhu vy,
hiéu suat thu hoi tinh dau va hiéu suat trich ly tinh
dau téi uu nhét 1a ¢ ty 1& vo budi:nude = 1:5.

1:5 1:6 1:7

Ty 1€ vé buoi:nuoc (kg/l)

Hinh 4: Hi¢u suat thu hoi tinh diu theo ty 1§ buéi:nwéc & 130°C, thoi gian trich ly 6 gid

25.00

o]
o
=]
o

15.00

10.00

t trich ly tinh dau (%)

éu sua
H
|

-

5.00

Hi

0.00

1:3 1:4

1:5 1:6 1:7

Ty 1€ vé buoi:nuoc (kg/l)

Hinh 5: Hi¢u suit trich ly tinh diu theo ty 1¢ buéi:nwéc & 130°C, thoi gian trich ly 6 gio
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Diéu nay c6 thé dugc giai thich 1a khi gia nhiét
hén hop vo budi va nude, nude s& thim thau qua
mang té bao va xdm nhap vio bén trong cac té bao
chira tinh dau 1am chung truong phong 1én, dén mot
lac nao do6 tai tinh dau s& bi pha v& va giai phong
tinh dau ra ngoai. Khi tiép xtic v6i hoi nudgc, tinh
dau nay sé& bi 16i cudn theo hoi nuéc va duge ngung
tu lai & thiét bi ngung tu. Khi ty 1& nudc va tinh dau
nho, c¢6 nghia 1a lugng nudce sir dung it sé khong du
dé hoa tan lwong chit keo co trén mang té bao lam
giam téc d6 thim thau cua hoi nude va do khuéch
tan cua tinh dau. Mt khac, khi luong nudc st dung
qua it thi ap luc tao ra khong di dé pha v& hoan toan
cac tai tinh dau ciing nhu khong tao du lugng hoi
can thiét dé 16i cudn tinh dau ra khoi hdn hop. Pay
1a 1y do tai sao hiéu suat thu hoi va hiéu suit trich ly
tinh dau thip & nhing ty 1é vo budi:nude = 1:3 va
1:4. Nguoc lai, khi ty 1€ vo budi:nude qua cao thi
céc cAu tir ¢6 tinh phan cuc trong tinh dau s& hoa tan
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vao nude lam ton hao tinh dau thu dwoc va ndng do
cua dung dich thu duoc s& giam xudng. Mubdn trich
ly toan bo tinh dau c6 trong vo buoi thi phai ting
thoi gian trich ly, do d6 khao sat anh hudng cia thoi
gian chung cit s& dugc tién hanh trong céac thi
nghiém tiép theo.

3.1.2 Nhiét dé do dau gia nhiét

Nhiét d6 ciing 1a mét trong nhiing yéu té anh
hudng dén hiéu suat thu hdi tinh dau vi nhiét d6 cao
lam ting toc d khuéch tan va giam d¢ nhét cia tinh
dau. Tuy nhién, khi nhiét d¢ ting cao sé thuc déy su
bién ddi héa hoc cua céc thanh phan trong nguyén
licu gay anh huong khong mong mudn dén chat
luong tinh dau (Ha Duyén Tu, 2009). Hinh 6 va
Hinh 7 trinh bay hiéu suat thu hdi tinh dau phu thuoc
vao nhiét d6 4o dau gia nhiét tir 130, 150, 170 va
190°C vai ty I€ vo budi:nudc = 1:5 (kg/L) trong thoi
gian 6 gio.

170 190

Nhiét d6 a0 dau gia nhiét (°C)

Hinh 6: Hiéu suét thu hdi tinh diu theo nhiét d¢ 4o diu gia nhiét & ty 1& vo buéi:nuwéc (kg/L) = 1:5,
thoi gian trich ly 6 gio
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170 190

Nhiét d6 a0 dau gia nhiét (°C)

Hinh 7: Hiéu suit trich ly tinh dau theo nhiét dd o0 diu gia nhiét & ty 1é vé budi:nwéc (kg/L) = 1:5,
thoi gian trich ly 6 gio

Nhiét do soi trong thiét bi hau nhu khong thay
ddi khi nhiét do o 16p 4o dau gia nhiét thay doi. Vi
vay, hiéu suét ting do cuong do sbi 16n khi gia ting
chénh léch nhiét d6 dan téi nhiét tai riéng tang. Khi
tang nhiét do tir 130°C dén 170°C thi hiéu suat thu
héi tinh dau tiang 1an luot tir 0,256%o dén 0,312%0 va
dat cuc dai 0,459%0 & 170°C. Piéu nay c6 thé dugc
giai thich 1a do su tac dong cua nhiét d6 dan dén su
linh dong cua cac cau tir ting 18n, cac ciu tir trong
hén hop sé& chuyén dong hdn loan do ting van tbc
chuyén dong lam cho qua trinh khuéch tan trd nén
dé dang hon. Nudc s& dé dang xuyén qua 16p nguyén
liéu 1am cho dién tich bé mit tiép xuc tang 1én. Nhiét
d6 con lam bién tinh va ph4 huy mang té bao cua
nguyén liéu do cac bot khi tao thanh lam cho qua
trinh trich ly tré nén dé dang hon, va khi ting nhiét
tai riéng, qua trinh s6i manh hon 1am tai tinh dau bi
pha v& nhiéu hon. Ngoai ra, do cuong d6 soi 16n
dong hoi nuéc duoc tao ra nhidu hon vi vay lwong
hoi 16i cudn ciing ting thém. Do do, lwong tinh dau
thu dugc c6 khac biét theo nhiét do. Tuy nhién, khi
tiép tuc tang nhiét do 1én 190°C thi hiéu suat trich ly
13 0,428%o, giam 6,75% so voi hiéu suat trich ly &
170°C. Hiéu suit thu hoi tinh dau giam 1a do khi
nhiét d6 cang cao thi lugng hoi nudc cang nhiéu, s&
lam cho su tiép xtic giita nudc va vo budi xay ra qua
nhanh. Piéu nay din dén tinh diu chua thé trich ly
duoc hoan toan va phan tinh dau con lai trong ba cua
v6 budi nhidu nén hiéu suat thu hdi tinh dau giam.

_Tuong tu ddi vai hiéu suét trich ly tinh dau, hiéu
suat tang 44,44% tir 7,50% 1én 13,50% khi tdng

16

nhiét d6 16p 4o dau lan Iuot tir 130°C dén 170°C.
Hiéu suat trich ly giam con 12,60% khi nhiét do lop
4o dau 13 190°C. Vi vdy, 170°C 1a nhiét d6 40 dau
gia nhiét tdi wu nhét cho qua trinh trich ly tinh dau
VO budi.

3.1.3 Thoi gian trich ly

Thoi gian trich ly phu thude vao nhiéu yéu t6
nhu: nguyén li€u, dung moi, nhiét dg trich ly,... Khi
thoi gian trich ly cang dai thi hiéu suat thu hdi tinh
dau cang cao. Mit khac, khi qua trinh trich ly dat
trang thai can bang, ting thoi gian trich ly s& khong
lam tang hiéu qua thu hdi tinh dau, tén kém thoi gian
va nang luong, anh huéng dén chit luong va gia
thanh cua tinh dau. Do vay, khao sat thoi gian trich
ly phtt hop 1a can thiét. Trong nghién ciru nay, cac
thi nghiém dugc tién hanh véi cac muc thoi gian lan
luotla4, 6,8 va 10 gio vai ty I€ vo budi:nudc = 1:5
o nhiét do 170°C.

Khi kéo dai thoi gian trich ly thi hiéu suat thu hoi
tinh du va hiéu suit trich ly tinh dau s& tang (Hinh
8 va Hinh 9). Cu thé khi tang thoi gian tir 4h 1én 8h
thi hiéu suat ting 54,14%, tir 0,338%o dén 0,737%o.
Tiép tuc kéo dai thoi gian trich ly 10 gio, hiéu suat
thu hdi tinh dau (0,748%o) ting 1én 54,81% so véi
hiéu sut thu hdi tinh dau ¢ 4 gio (0,338%o). Khao
sat thoi gian trich ly ¢ 8 gid, hiéu suit thu hdi tinh
dau va hiéu suét trich ly 1an luot 1a 0,737%0 va
21,68% va nhan thiy cac hiéu suét nay ¢ 8 gid va 10
gio khong c6 sai léch déang ké. Do d6, dé dam bao
tinh kinh té, 8 gid 1a thoi gian trich ly duoc lya chon.



Tap chi Khoa hoc Trirong Pai hoc Can Tho

0.80
0.70
0.60
0.50

0.40

t thu héi (%o)

A

eu sua

0.30

-

Hi

0.20
0.10

0.00
4 6

Tap 56, Sé 5A (2020): 10-19

8 10

Thoi gian trich ly (gid)

Hinh 8: Hiéu suat thu hdi tinh diu theo thoi gian ¢ 170°C, ti 1& vé bwéinwéc (kg/L) = 1:5
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Thoi gian trich ly (gio)

Hinh 9: Hiéu suét trich ly tinh diu theo thai gian & 170°C, ti 1& vé bwéi:nuéc (kg/L) = 1:5

3.2 Danh gi4 khé niing hoat dong cia thiét
bi trich ly tinh dau dang pilot

Bang 3 trinh bay cac diéu Kién trich ly tinh dau
Vo budi toi wu nhu i 1¢ vo budi:nuéc, nhiét do trich
ly va thoi gian trich ly. Vi diéu Kién trich ly nay thi
hiéu suét thu hoi tinh dau dat tir 87,74% so véi hiéu
suét thu hoi tinh dau 1y thuyét 1a 0,84%o (Lam Thuy

Béng 3: Piéu Kién trich ly tinh diu vé buéi téi wu

Duyén, 2017), trong khi do6, hiéu suét trich ly tinh
dau 14 21,68%. Higu suat trich ly con thap c6 thé 1a
do céc ti dau bi dap trong qué trinh van chuyén tir
dia diém thu mua dén phong thi nghiém. Ngoai ra,
tinh dau co thé bi that thoat do bi bam vao duong
dng va thanh thiét bi. Mat khac, thao tac chiét tach
ciing 1a nguyén nhan gay hao hut lugng tinh dau thu
duoc.

Ti 1é v6 budi:nwéc Theoi gian Nhigt do 40 ddu  Higu suatthuhdi  Higu suat trich ly
(kg/L) trich ly (gio) gia nhiét (°C) Me (%) tinh diu (%)
1.5 8 170 0,737 21,68
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Hiéu suét thu hdi thyc té khong sai 1éch nhiéu so
vé6i hiéu suat thu hdi 1y thuyét, vi vay co6 thé két luan
rang thiét bi trich ly hoat dong kha 6n dinh, chat
lwong tinh dau tét. Do thiét bi phan ly dugc thiét ké
theo nguyén tic binh thong nhau (Hinh 3), va dya
vao su chénh 1éch ty trong cua tinh dau va nudc nén
tinh dau thu dugc it bi 1an nuée, tiét kiém duoc thoi
gian tach chiét tinh dau va khong sir dung dung moi
dé tach chiét tinh dau. Qua cac thi nghiém téi wu hoa

Tap 56, Sé 5A (2020): 10-19

cac thong s6 ciia qué trinh trich ly nhan thiy ring
luong nuée chiém khoang 5% thé tich tinh dau.
Thiét bi trich ly c¢6 ciu tao don gian, van hanh dé&
dang va an toan cho ngudi str dung. Do d6, tong thoi
gian ctia qué trinh trich ly gdm gia nhiét, trich ly va
phan ly dugc rat ngin so véi quy trinh trich ly trong
phong thi nghiém (Bang 4). Mac du thoi gian trich
ly tinh dau van con dai hon so véi mot sb nghién
clru, tuy nhién hiéu suat trich ly tinh dau thu dugc
cao hon rat nhiéu so véi cac nghién ctru trude do.

Bing 4: So sanh két qua ciia nghién ciu véi cac két qua nghién ciru khac da cong bd

Pidu Kién trich ly

- Hiéu .
. Nhigét Phuong J Thai gian Tai
Nguyén Ezl':mt):li%h Tile Tg‘:}' do a0 phap thu trsili;tl cho toan bd ligu
ligu p I; V6 buéi:nwéc g diugia  hoitinh inh d;y qua trinh tham
y (kg/L) trichly — “hiet dju  tHnhdau (h) khio
(9io) ; H (%)
)
Pummelo
peel Ep lanh i i i . i Darjazi
(Citrus Ly tam <24 (2014)
Grandis)
Chung cat
Pummelo  16i cuon hoi Din
peel nude (sir ) 3 ) d nu nglc‘)i ) 3 Darjazi
(Citrus  dung thiét n‘_‘h egxane (2014)
Grandis) bi
Clevenger)
1§ihwu%gn(féi Str dung Thanh
Vo budi nuée & dang 15 - - thiet bi 1b 2,7 etal.
pilot : phén ly (2018)
Chung ct
16i cuon hoi
Pomelo nude cd hd
(Citrus tro cia Vi St dung Tran et
grandis S(,;n ° (st 1:3,119 1,96 - thiét bi 4,50 - al.
Linn dung it phan ly (2018)
Osbeck) ; %i
Clevehger)
Chu'ng cAt -I:I_rﬁln
Vobugi 10 cudnhoi 5:2 3 - - 18,70 3,6 Pha va
nuéc & quy ctv
mo nho (2014)
Chung cat \ A
s A . St dung Nghién
Vobuoi 161 cudn hoi 15 8 170 thiéthi 22,82 8 ciu
namroi  nudc & thiét han | nd
bi pilot phan iy Y

aTéng thoi gian trich ly va thu héi tinh ddu

bHigu sudt trich ly dwoc dinh nghia la hiéu sudt trich Iy tinh dau tai mét thoi diém trén hiéu sudt trich ly tinh dau cyc dai

Céng sudt ciia vi séng sit dung la 403,115 W

Thoi gian trich ly tinh dau budi trong nghién ctu
cua Chen et al. (2016) va Bustamante et al. (2016)
lan luot 14 5,6 phut va 20 phut ngin hon rat nhiéu so
Vi thoi gian trich ly trong nghién ctru 1a 8 gio, do
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nghién ctru dugc thyc hién ¢ quy méd phong thi
nghiém va c6 sir dung su hd trg cua vi séng, Tuy
nhién, mo hinh trich 1y trong nghién ctru nay dugc
tién hanh & quy mé pilot va rat d& dang tng dung &
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quy mo lén hon so v&i mé hinh trich ly cta Chen et
al. (2016) va Bustamante et al. (2016). Tuy nhién,
thiét bi trich ly ciing c6 mot s6 diém han ché can
khac phuc nhu khong giam sat dwoc lugng nude con
lai trong thiét bi trich ly, kho thu triét dé tinh dau,
phan 16n cac bo phan cua thiét bi khong thé thao roi
nén viécvé sinh gap kho khan. Do d6, thiét bi trich
ly can phai duogc thiét ké thém bo phan giam sat muyc
chat long. Ngoai ra, phan nap cua thiét bi phai dugc
thiét ké bang mit ghép bich va thao lip dé dang dé
thuan tién cho qué trinh vé sinh thiét bi.

4 KET LUAN VA PE XUAT
4.1 Kétluan

Nghién ctu da danh gia duoc cac yéu td anh
huong dén qua trinh trich ly tinh dau budi & cac didu
kién t6i wu nhu sau ti 1 vo budi:nuéc = 1:5, nhiét
d6 4o dau gia nhiét 170°C va thoi gian trich ly 8h.
Hiéu suat thu hdi tinh dau thuc té 12 0,737%o; khoang
87,74% so véi hiéu suat thu hdi tinh dau ly thuyét.
Hiéu suét trich ly tinh dau 1a 21,68%. Thiét bi trich
ly tinh dau busi hoat dong 6n dinh, d& van hanh va
thiét bi phan ly tinh dau hoat dong tét giup rit ngan
thoi gian phan tach tinh dau va tinh dau it bi lan
nudc.

4.2 Pé xuat

Thiét bi trich ly tinh dau budi can phai duoc cai
tién dé nang cao hiéu suat va chat lugng cua tinh
dau.
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