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T O M TAT 
Trong nghien ciru nay, anh hUdng ciia cac tham 

so chiet suat sieu tdi han den chiet xuat lycopen tir 
qua ca chua difcfc nghien ciTu. Ket qua cho thay: Tang 
ap suat, nhiet do chiet, toe dp dong CO2 va giam kich 
thiTdc tieu phan nguyen lieu trong khoang khao sat 
lam tang tV le san pham chiet, tang ham lu'dng 
lycopen va hieu suat thu hoi lycopen, Thong sd chiet 
xuat tdi Uu ciia quy trinh la: nhiet dp 80°C, ap suat 
400 bar, tdc do dong CO; 40g/phut, kich thirdc tieu 
phan nho hdn 800 pm va thdi gian chiet 180 phiit. 
Ti/'Moa; Chiet xuat sieu tdi han, Lycopen, ca chua 

SUMMARY 

INFLUENCE OF SUPERCRITICAL FLUID 
EXTRACTION PARAMETERS ON THE 

LYCOPENE YIELD OF TOMATO 
In this study, the influence of supercritical fluid 

extraction parameters on the lycopene yield was 
investigated. The results showed that: the extraction 
yield and lycopene content increased as the pressure, 
temperature, CO2 flow rate increased and particle size 
decreased in the investigated ranges. The ophmized 
parameters were: 80°C, 400 bar, 40 g/minute of CO;, 
particle size was less than 800 pm and the extraction 
time of 180 minutes. 
Keywords: 5upercnUcB\ fluid extraction, Lycopene, tomato. 

I. DAT VAN DE 

Lycopen la mdt earotenoid, phan tir bao gdm 
13 chuoi ndi ddi, chiem ty le 80 - 90% trong sac 
td ciia qua ea chua chin. Lycopen diTdc biet den 
la mdt chat ed tae dung chdng oxy hda rat manh, 
eao hdn p-caroten, a- caroten va a- tocopherol. 
Cac nghien ciru in vitro va in vivo cho thay, 
lycopen eo tae dung chong lao hda, tang cu'dng 
he mien dich, phdng ngira cae benh Iy tim mach, 
(fc che su' phat trien eiia te bao ung thu', dac biet 
la ung thu' dirdng rugt va tien Net tuyen. Lycopen 
du'dc sir dung trong cac che pham thudc, my 
pham va thi/e pham chirc nang [1] [2 ] . 

* Hoc vien Quan Y 
Phan bign khoa hgc: PGS. TS Nguyin Minh Chinh 

Lycopen khdng tan trong nu'dc, de chiet xuat 
lycopen t ir qua ca chua cd diing cac dung mdi 
hiTu cd nhu' acetone, benzene, chloroform, ether 
dau hda...Viec diing dung mdi hiTu ed ed nhUdc 
diem la ddc hai, dat tien, ham lu'dng hoat chat 
giam. Do vay, ii'ng dung cdng nghe sieu tdi han, 
dung CO2 lam dung mdi de chiet xuat lycopen tir 
qua ca chua la phu'dng phap rat thich hdp, cd the 
thay the cho phu'dng phap diing dung mdi hu'u 
cd. Phu'dng phap nay cd nhieu u'u diem nhir: nhiet 
dp chiet thap, kha nang chiet xuat chpn lpc, thdi 
gian chiet ngan, giam thieu tdi da sir tiep xuc ciia 
san pham vdi khdng khi, san pham thu du'dc tinh 
khiet. Oac biet khi diing CO2 la dung mdi se khdng 
lo tdn du' trong san pham, dung mdi khdng dpc 
hai, khong gay chay, dd nhdt dung mdi thap, kha 
nang khuech tan cao [3], [7] , 

Tir nhu'ng tac dung sinh hpc quy cua lycopen 
va u'u viet ciia phu'dng phap chiet sieu tdi han 
nen nhu'ng nam gan day, chiet xuat lycopen tir 
qua ca chua bang phu'dng phap chiet sieu tdi han 
da du'dc nhieu tac gia nghien ciru [3 ] , [5] [6] , 
[7] . Tuy nhien, cae thdng sd ciia quy trinh chiet 
xuat va chat lu'dng san pham giiTa cac nghien 
ciru la nhac nhau, nd phu thudc vao nguon 
nguyen lieu, thiet bi chiet xuat cu the. Hien nay, 
d Viet Nam chu'a cd nghien ciru nao ve chiet xuat 
lycopen tir qua ca chua du'dc cdng bd. Vi vay, 
trong nghien ciru nay, chiing tdi danh gia anh 
hu'dng eiia eac thdng sd chiet xuat sieu tdi han 
tdi qua trinh chiet xuat lycopen t ir qua ca chua 
chin nham difa ra du'dc dieu kien chiet xuat thich 
hdp nhat. 

II. NGUYEN LIEU VA P H U a N G PHAP 

NGHIEN CLTU 

2 . 1 . Nguyen lieu va thiet bi 
2.1.1. Nguyen lieu: 
Qua ca chua chin trong d Da lat, thu hai vao 

thang 12/2012. Nguyen lieu du'dc thai lat, xay 
nhd, sau dd du'dc xir ly bang ethanol 96% chiTa 
butylhydroxytoluen 0 ,01%, natri metabisulphit 
0,01% va natri edetate 0,05% (Dung dich A). 
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Lpc thu phan ba. Ba du'dc say d 70°C trong 3 gid. 
Ba khd du'dc nghien nhd, ray qua ray 0,8mm thu 
dUdc bpt qua ca chua khd. Bdt qua ca chua khd 
cd ham am 3,88% va ham lu'dng lycopen la 
2,59mg/g. Nguyen lieu du'dc ddng gdi kin va bao 
quan d nhiet dp - 20°C den khi lam thi nghiem. 

Cae hda chat: Lycopen chuan (Sigma) do 
tinh khiet tren 90 %. Methyl - tert butyl ether, 
methanol, nu'dc cat dat tieu chuan eho sac ky 
Idng hieu nang cao. Cae hda chat 
dichloromethan, chloroform, carbon tetrachlorid, 
acid phosphoric dat tieu chuan phan tich. CO; 
Idng cd dp tinh khiet 99,9%. Cae hda chat khac 
dat tieu chuan tinh khiet phan tich, 

2.1.2. Thiet bj, dtjng cu: 
- Thiet bi chiet xuat sieu tdi han Thar 

MS2000 - My. 
- May sac ky Idng hieu nang cao Alliance Water 
2695D. 
- Cdt pha dao C30 (10 mm x 250 mm, 5 pm, 
Develosil, Normura Chemical, Japan). 
- Can phan tich Metier dp chinh xac den 0, lmg, 
Bp chiet Soxlhet. 

2.2. Pliu'dng phap nghien cu'u 
- Phu'dng phap chiet sieu tdi han va thiit ki thf 
nghiem: 

Cho bdt kho qua ea chua vao tiii vai, nap vao 
trong binh chiet. Cai dat cac thdng sd ve nhiet 
dp, ap suat, tdc dd ddng, bat may va thiet bi lam 
lanh. Khi dat du'dc cae thdng sd nhu' cai dat, md 
van de CO2 Idng tir binh chira di qua bd phan lam 
lanh sau dd du'dc bdm nen de tang ap suat, CO2 
Idng du'dc dan tiep qua thiet bj tam ndng de nang 
nhiet dp, khi do CO2 long se chuyen thanh trang 
thai sieu tdi han rdi du'dc dan vao binh chiet. Tai 
binh chiet (da nap nguyen lieu) du'dc kiem soat 
ve nhiet dp va ap suat de duy tri CO? sieu tdi han 
theo dung cac dieu kien khao sat. Chat chiet bao 
gom lycopen hda tan trong CO2 sieu tdi han va 
du'dc chiet ra khdi nguyen lieu, sau dd dan qua 
bp phan giam ap tru'dc khi den binh tach. Binh 
tach du'dc giam ap suat va nhiet dp, khi dd CO2 d 
trang thai sieu tdi han chuyen thanh trang thai 
khi va mat kha nang hda tan chat chiet. San 

in. KIT QUA VA BAN LUAN 
3 . 1 . Anh hu'dng ciia nhiet do: 
Tien hanh chiet xuat lycopen tir bpt khd qua ea ehua d ciing dieu kien: ap suat 300bar, toe dp 

dBhg 35g/ phiit, kich thu'dc tieu phan nguyen lieu nhd hdn 800pm nhu'ng d cac nhiet dp chiet lan lu'dt 
la 50, 60, 70, 80 va 90°C. Ket qua du'dc trinh bay d bang 1 va hinh 1. 

pham lang xuong du'di va du'dc lay ra ngoai nhd 
bd phan lay m l u . CO; d the khi du'dc dan sang 
binh ngu'ng tu da dirdc lam lanh de chuyen thanh 
the Idng va sau dd 6yS6c bdm nen tuan hoan lai 
he thdng va qua trinh chiet xuat tiep tue. 
Sau cac khoang thdi gian 30 phiit, lay dau virng, 
can de xac dmh khdi lu'dng dau chiet du'dc theo 
thdi gian. Cac thi nghiem trong ciing dieu kien 
du'dc lap lai ba lan. Ty le san pham du'dc chiet 
di/de la du'dc bieu thi theo ty le khoi lu'dng san 
pham chia eho khdi lu'dng nguyen lieu khd kiet. 
Ham lu'dng lycopen trong san pham di/dc djnh 
lu'dng bang HPLC. Trong nghien cifu nay, anh 
hu'dng ciia cac thong sd quy trinh du'dc khao sat, 
bao gdm: Nhiet dp chiet: 50, 60, 70, 80 va 90°C; 
Ap suat ehiet: 200, 300, 350, 400 va 450 bar; 
Tdc dp ddng CO2: 25, 35, 40 va 45g/ phiit; Kich 
thu'dc tieu phan nguyen lieu: 800 - 120011m va 
nhd hdn SOOum. 

- PhWdng phap dinh lu'dng lycopen bang HPLC: 
2.2.1. Dieu kien sBc ky: Cdt Develosil C30 

(10 mm x 250 mm; 5 pm); pha dpng gom 
methyl-tert butyl ether: methanol vdi eac dieu 
kien rira giai khac nhau va chiing tdi tim du'dc 
dieu kien sac ky toi u'u gom cd chu'dng trinh chay 
dang dong, ty le pha ddng la methyl-tert butyl 
ether; methanol = 75:25; tdc dp dong 1,5 
ml/phiit, the tich tiem 10 pL; detector UV bu'dc 
sdng phat hien 472,8 nm. 

2.2.2. Chuan bi mau: 
- Mau chuan: Dung djch chuan me du'dc chuan bj 
bang each hda tan Lycopen vao dung moi 
dichloromethan ndng dd 1 mg/ml, Cac dung djch 
chuan lam viec du'dc chuan b| bang each pha 
loang dung dich me Lycopen den cac ndng dp 
thich hdp, 

- Mau thir: Can ehinh xae khoang 1 g mau thir, 
them 5 mg BHT, nghien nhd, eho vao binh non 
dmh mCc 100 ml, them 100 ml carbon 
tetrachlorid, chiet sieu am trong 30 phut d 25°C, 
loc qua mang 0,45 pm, dich lpc du'dc dung de 
tiem mau. 
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Bana 1. Anti tii/dna cua nhiet do den chiet xuat Ivcopen banq sieu tdi han 

Bot I<h6 

chua Cg) 

434,1 
436,2 
432,1 
423,4 
427,5 

Nhiet 
dp 

chiet 

90°C 
80°C 
70°C 
60°C 
50°C 

Ty le % (i<l/kl) san pham chiet du'dc is cac thdi 
qian (phut): 

30 

5,11 
4,89 
4,96 
5,07 
4,01 

60 

3,27 
3,36 
3,30 
3,34 
2,65 

90 

2,47 
2,38 
2,25 
1,57 
1,02 

120 i 150 180 

1,10 : 0,52 ; 0,22 
1,29 i 0,54 
1,07 i 0,50 
0,91 ! 0,39 

0,26 
0,22 
0,21 

0,50 : 0,23 i 0,08 

Tong 

12,68 
12,73 
12,30 
11,27 
8,49 

Lycopen 
/ san 
pham 

(mg/g) 
13,75 
13,95 
13,16 
12,56 
11,46 

Hieu suat 
thu hoi 
lycopen 

65,75% 
68,58% 
62,51% 
54,49% 
37,57% 

Hinh 1. Ham iwdng lycopen (mg/g) chiit du'dc d cac nhiet do khac nhau 

^ 1.5 

"c 1.4 

Nhiet do CO 

Ket qua tren cho thay; Nhiet dp chiet ed anh 
hu'dng den ty !e san pham va lycopen ehiet du'dc. 
Sau 180 phiit, ty le san pham chiet du'dc tang khi 
tang nhiet dp chiet, dac biet la trong khoang tir 
50 den 80''C. Khi tang nhi^t dp tir 80 len gÔ C, 
khong lam tang ty le san pham. Ty le san pham 
chiet du'dc chii yeu sau 60 phut (chiem tren 
50%) va giam nhanh d cae thdi diem sau. Hinh 1 
eho thay: ham lu'dng lycopen ehiet du'dc cung 
tang theo nhiet dp ehiet, eao nhat d 80°C 

(l,78mg/g, hieu suat thu hoi dat 68,58%) va 
thap nhat d SÔC (0,97mg/g, hieu suat thu hoi 
dat 37,57%). Mpt SO nghien ciru cho thay, tang 
nhiet dp lam tang ty trpng ciia CO2 sieu tdi han 
nen lam tang kha nang hda tan eiia lycopen 
trong dung mdi, lam tang hieu suat chiet. Tuy 
nhien, nhiet do cao qua cd the anh hu'dng den 
dp dn dinh ciia lycopen [4], [6], TiT khao sat 
tren, chiing tdi lu'a chpn nhiet dp chiet la SÔC de 
khao sat tiep. 

3.2. Anh hu'dng cua ap suat 
Tien hanh ehiet d nhiet dp chiet la 80°C va eac thdng sd chiet khac tu'dng tu" nhu' khao sat anh 

hu'dng ciia nhiet dp nhu'ng vdi cac ap suat khac nhau, lan lu'dt la 200, 300, 350, 400 va 450 bar. Ket 
qua du'dc trinh bay d bang 2 va hinh 2. 

Bang 2. Anh hddng ciia nhiet dp den chiet xuat lycopen bang sieu tdi han 
Bpt I<h6 
qua ca 

chua (g) 
435,2 
436,2 
432,7 
429,1 
427,3 

Ap 
suat 
(bar) 
200 
300 
350 
400 
450 

Ty le % (kl/kl) san pham chiet dUdc 6 cac thdi 
gian (phut): 

30 
4,19 
4,89 
5,84 
8,44 
8,60 

60 
2,43 
3,36 
3,29 
2,87 
2,92 

90 
2,10 
2,38 
2,48 
2,00 
1,96 

120 
0,98 
1,29 
1,12 
0,96 
0,95 

150 
0,39 
0,54 
0,52 
0,43 
0,40 

180 
0,15 
0,26 
0,24 
0,13 
0,17 

Tonq 
10,25 
12,73 
13,50 
14,83 
15,00 

Lycopen/ 
san pham 

(mg/g) 
11,55 
13,95 
14,16 
15,25 
15,15 

Hieu suat 
thu hoi 
lycopen 
45,69% 
68,55% 
73,62% 
86,60% 
87,74% 
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Hinh 2. Ham lu'dng lycopen (mg/g) chiet dwdc d cac nhiet do khac nhau 

150 200 250 

Bang 2 cho thay: Tang ap suat chiet tir 200 den 
400bar lam tang ty le san pham chiet du'dc, 
nhutig khi tiep tuc tang ap suat len 450bar thi 
khdng lam tang san pham chiet. 6 ap suat 400 
va 450bar chiet du'dc nhieu san pham nhat, dac 
biet la d thdi diem 30 phiit, sau dd giam dan. 
Ham lu'dng lycopen trong san pham chiet d ap 
suat 400 va 450bar cung cao nhat, lan lu'dt la 
15,25 va 15,15mg/g. Hinh 2 eho thay: ham lu'dng 
lycopen chiet du'dc tang khi tang dan ap suat va 
dat mire eao nhat khi chiet d ap suat 400 va 

450bar, tu'dng irng vdi hieu suat thu hoi la 86,60 
va 87,74%. Phan Idn cac nghien ciru ve chiet 
lycopen bang sieu tdi han du'a ra khoang ap suat 
ehiet tdi u'u la 300 den 400bar, dac biet la 400bar, 
du chiet d cac nhiet dp khac nhau (tir 40 den 
100°C), Mdt so nghien ciru lu'a chon ap suat chiet 
la 300bar, nhu'ng hieu suat chiet thap hoac muon 
tang hieu suat thi phai keo dai thdi gian chiet 
(khoang 5 gid) [3]. Tir khao sat tren, chiing toi lira 
chpn ap suat chiet la 400bar de khao sat tiep. 

3.3. Anh hu'dng cua tdc do dong CO2: 
Sau khi khaosat lira chpn du'dc nhiet dp va ap suat chiet, tiep tuc khao sat anh hu'dng c 

ddng CO2 d cac mii'c la 25, 35, 40 va 45g/phiit, Ket qua du'dc trinh bay d bang 3 va hinh 3. 
ga/7ff J. Anh hu'dng ciia nhiet dp den chiet xuat lycopen bang sieu tdi han 

Bpt kho 
quaca 

chua (g) 
428,5 
429,1 
440,3 
435,8 

Dong 
C02 

(g/min) 
25 
35 
40 
45 

Ty le % (kl/kl) san pham chiet du'dc 6 cac thdi 
gian (phut); 

30 
6,43 
8,44 
8,66 
8,93 

60 
2,39 
2,87 
2,92 
3,11 

90 
1,75 
2,00 
2,06 
1,98 

120 
1,09 
0,96 
0,99 
0,89 

150 
0,74 
0,43 
0,30 
0,20 

180 
0,55 
0,13 
0,16 
0,07 

Tonq 
12,40 
14,83 
15,10 
15,18 

Lycopen/ 
san pham 
(mg/g) 

14,89 
15,25 
15,48 
15,36 

Hieu suat 
thu hoi 
lycopen 
71,31% 
86,60% 
90,24% 
90,05% 

Hinh 3. Ham iWdng lycopen (mg/g) chiet dUdc d cac toe do dong CO2 khac nhau 

Toe do dong C02 (g/min) 

Thong so toe do dong CO; c6 the anh hi/dng cho thay: Khi tang toe do dong tir _̂25 den 
den qua trinh chiet xuat sieu tdi han, no phu 35g/phut da lam tang dang l<e san pham chiet 
thupc vao timg thiet bi cu the. Ket qua khao sat difoc. Nhifng khi toe do dong tang tir 35 den 
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45g/phut thi ty^ le san pham chiet du'dc tang len 
khdng dang ke. Thdng thu'dng, khi tang tdc dp 
ddng lam tang lu'u lu'dng khuech tan ciia dung 
mdi qua cac Idp nguyen lieu nen tang hieu suat 
chiet. Tuy nhien, tdc do ddng eao qua cd the lam 
giam qua trinh chiet xuat do qua trinh chiet xuat 
cdn phu thupc vao khuech tan phan tu" va khuech 
tan ndi dien ra d trong nguyen lieu. Trong nghien 
ciru nay, chiing tdi khao sat tdc dp ddng trong 
khoang tir 25 den 45g/phiit. Vi mire tdi thieu ve 
tdc dd ddng cai dat cho thiet bi la 20g/phut va 

3.4. Anh hu'dng cua kich thu'dc tieu phan nguyen lieu: 
Sau khi khao sat It/a chpn du'dc cac dieu kien ve nhiet dp, ap suat chiet va tdc dp ddng CO2, 

chiing tdi tiep tuc khao sat anh hu'dng ciia kieh thu'dc tieu phan (KTTP) vdi nguyen lieu cd kich thu'dc 
la: 800 - lOOOnm^va 315 - 800 um. Ket qua du'dc trinh bay d bang 4. 

Bang 4. Anh hu'dng ciia kich thu'dc tieu phan nguyen lieu den chiet xuat lycopen tir î ua ea ehua 

neu toe dp ddng Idn hdn 50g/ phut se khdng an 
toan ddi vdi qua trinh hoat ddng ciia thiet bj. Ket 
qua tren cung eho thay: ham lu'dng va hieu suat 
thu hdi lycopen cung tang theo sir gia tang ciia 
tdc dd ddng. Vdi tdc dp ddng la 40g/phut thi hieu 
suat nay gan nhu' dat mire cao nhat (90,24%), 
khi tiep tyc tang len 45g/phut cung khdng lam 
tang hieu suat thu hdi lycopen (90,05%). Tir 
khao sat tren, chiing tdi lu'a chpn tdc dd ddng 
CO2 la 40g/phut. 

Bot kho 
qua ca 

chua (g) 

438,1 

440,3 

KTTP 

800-
UOOpm 

< 800 vm 

Ty le % (kl/kl) san pham chiet du'Oc d cac 
thdi gian (phut); 

30 

5,54 

8,66 

60 

2,23 

2,92 

90 

1,71 

2,06 

120 

1,22 

0,99 

150 

0,70 

0,30 

180 

0,58 

0,16 

Tong 

11,97 

15,10 

Lycopen 
/ san 
pham 

(mg/g) 

13,45 

15,48 

Hieu suat 
thu hoi 
lycopen 

62,18% 

90,24% 

Ket qua tren eho thay: Giam ICTTP lam tang 
ty le san pham chiet va ham lu'dng iycopen trong 
san pham. KTTP nguyen lieu nhd hdn 800 |jm, 
san pham chiet du'dc ehii yeu d cac thdi diem 
ban dau, sau do giam manh d cae thdi diem sau. 
Ngu'de lai, vdi KTTP nguyen lieu t ir 800 - 1200 
pm, sau 180 phiit chi chiet diTdc 11,97%, tu'dng 
du'dng vdi ty le san pham chiet du'dc sau 60 phiit 
(11,59%) ddi vdi ICTTP nguyen lieu nhd hdn 800 
pm. Giam KTTP lam tang tdng dien tich tiep xiic 
giiTa tieu phan vdi dung mdi va giam be day Idp 
khuech tan nen lam tang hieu suat ehiet. Hieu 
suat thu hdi lycopen d nguyen lieu cd KTTP nho 
hdn 800pm la 90,24%, trong khi nguyen lieu co 
KTTP Idn hdn BOOpm chi dat 62,18%. Ham lu'dng 
lycopen ehiet dySGc theo quy trinh tren la 
15,48mg/g, tu'dng irng vdi 1,55% trong san 
pham chiet. Ngoai lycopen, san pham chiet cdn 
chira cac thanh phan than dau khac nhU: acid 
beo, aeylglyeerol, phospholipid, sap,... Tir ket qua 
khao sat chiing tdi li/a chon nguyen lieu ed 
800pm nhd hdn 800 pm de ehiet xuat lycopen tir 
qua ca chua, 

IV. KET LUAN 
Cac thong sd chiet xuat sieu tdi han cd anh 

hu'dng rd ret den chiet xuat iycopen tir qua ca 
ehua, Tang ap suat, nhiet dp chiet, tdc dd ddng 
CO2 va giam kich thu'dc tieu phan nguyen lieu 
trong khoang khao sat lam tang ty le chiet san 
pham, tang ham lu'dng va hieu suat thu hdi 

lycopen, Thong so chiet xuat tdi iTu ciia quy trinh 
la: nhiet dd 80°C, ap suat 400 bar, toe dd ddng 
CO3 40g/phut, kich thu'dc tieu phan nhd hdn 800 
pm va thdi gian chiet [a 180 phiit, San pham 
chiet chira lycopen vdi ham lu'dng 15,48mg/g. 
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