TC.DD & TP 1256 5 (1) — 2016

NGHIEN CUU ANH HUGNG CUA CAC YEU TO
CONG NGHE PEN QUA TRINH TRICH LY
LYCOPENE TU CA CHUA

Lai Quéc Phong!, Truwong Hwong Lan?, Nguyén Thi Lan® va Vii Phwong Nam?*

Lycopene 12 mot hoat chat sinh hoc c6 mau d6 sang, thudc ho carotenoid. Lycopene da du(fc
nhiéu nghién ciru ching minh 1a c6 tac dung thh cuc t6i sirc khoe con nguoi, ngin ngira mot sd
bénh tim mach, bao vé co thé chdng lai mot s6 bénh ung thu, ngan chan tia cuc tim gay ra bénh
ban do... Trong nghién ciru nay, lycopene cuia ca chua da dugc trich ly bang mot s6 loai dung moi
trong cac diéu kién cong nghé khac nhau. Két qua cho thay, diéu kién tdi wu cho qua trinh trich ly
lycopene tir ca chua la str dung dung méi ethyl acetate voi ty 1& dung moi:nguyén ligu 1a 3:1; toc
d6 khudy 300 vong/phut; & nhiét do 50°C va trong thoi gian 3h. O diéu kién nay, ham lugng ly-
copene va hiéu suat trich ly dat cic gia tri twong tmg 1a 266,81 mg/l va 86,3%. Trich ly lycopene
2 1an da nang hiéu suat trich ly lycopene 1én dén 91,3%.

Tur khoa: Lycopene, ca chua, trich ly, dung moi, ethyl acetate...

I. DAT VAN DE

Lycopene 1a mot hoat chat sinh hoc ¢6
tac dung chdng oxy hoa va quét gbe tu do
manh thudc ho carotenoid, c6 trong nhiéu
loai rau qua nhu ca chua, dua hiu, géc,
dau téy, du du... Thyc vat va vi sinh vat
ty tong hop dugc lycopene nhung dong
vat va con ngum khong tu tong hop duoc.
Trong co the ngudi, cac goc tu do c6 thé
pha hay céu trac va chic ning cta thanh
té bao, ADN va cic protein. Nhitng tic
dong xau nay 1a can nguyén lién quan dén
su khai ddu mot sé bénh nhu ung thu, xo
vira dong mach, dyc thiy tinh thé va thoai
hoa, chéng han nhu thoai hoa diém vang
do tudi tac. Cac nghién ciru gan day da
cho thiy ché d6 an giau lycopene tir ca
chua da c6 anh hudng tich cuc tdi stic
khoe con ngudi, ngin ngira mot sé bénh
tim mach, bao vé chéng lai mot $b bénh
ung thu (ung thu tuyén tién liét, ung thu
da), cling nhu ngan chéan tia cuc tim gay

ra bénh ban doé [1,2].

Lycopene 1a hop chat khong phan cuc
nén thuong duoc trich ly tir ca chua bang
cac dung mdi hitu co riéng ¢ nhu hexane,
acetone, ethanol, ethyl acetate [3,4]. Hon
hop céc dung méi phan cyc va khong
phan cuc nhu hexane : acetone, hexane :
acetone : ethanol, hexane : ethanol... v6i
cac ty 18 khac nhau vé thé tich ciing
thudng duoc st dung do hiéu suat thu hoi
va do on dinh cua lycopene dugc trich ly
tir cac hon hgp nay cao hon so véi cac
dung moi khac. Cac diéu kién cua qua
trinh trich ly nhu ty 1€ dung moéi: nguyén
liéu, toc d6 khudy, nhiét 4o, thoi gian, nh
sang... anh huong rat 16n dén kha ning
trich ly lycopene tir nguyén li¢u [2].

Muc dich cta nghién ctru nay 1a lya
chon dugc loai dung moi thich hop va xac
dinh dugc cac didu kién toi vu cua qua
trinh trich ly lycopene tir ca chua.
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II. POI TUQONG VAPHUONG PHAP
NGHIEN CUU

2.1. i twong.

Ca chua gidng Montavi, duoc trong tai
vung Dong Anh, Ha Noéi va dugc cung
cap boi Xi nghiép rau sach Bic Ha, Ha
Noi.

2.2. Phwong phap nghién ciru.

2.2.1. Chudn bi nguyén li¢u: 3 kg ca
chua sau khi da lam sach va nghién nhd,
dugc xir 1y bang enzyme Pectinex Ultra
Clear véi né)ng do 1,0 %, pH=5,0, tde do
khuay 300 vong/phut, & nhiét d6 50°C va
trong 60 phit. Sau do, tién hanh ly tim
toan bo lugng dich thu duoc bang may ly
tam Sorvall RC6 (Pirc), toc do 6.000
vong/phut, trong thoi gian 10 phat, ¢
100C, thu dugc bot ca chua nhao (Paste
ca chua) c6 ham lugng lycopene la 850
mg/kg, xac dinh theo phuong phéap cua
Fish et al. 2002 [5].

2.2.2. Phwong phap xdc dinh loai
dung mai thich hgp: Cic h¢ dung moi
dugc su dung la hexane (HX), acetone
(AC), ethanol (ETH), ethyl acetate (ETA)
va hon hop dung méi hexane-ethanol-
acetone (H.E.A) voi ti 16 2:1:1 (theo thé
tich), vdi cac diéu kién trich ly nhu sau:
ti 1¢ dung moi/nguyén ligu = 7/1, tdc do

khudy 250 vong/phut, nhiét do trich ly
45°C, thot gian trich ly 1a 2 gio.

2.2.3. Phwong phdp xdc dinh dnh
hwéng ciia cdc yéu té dén qud trinh
trich ly lycopene: Lan lugt thay doi cac
thong s6 cong nghé: ty 1& dung moi: bot
ca chua nhéo (tir 1:1 d&én 9:1), thoi gian
(1-5 gio), nhiét do (45-65°C), téc do
khudy tron (150-350 vong/phit), s6 lan
trich ly (1-3 1an) dé tim ra diéu kién trich
ly thich hgp cho qua trinh thu nhén ly-
copene.

2.2.4. Phwong phap xdc dinh ham
luong lycopene trong dich trich ly: theo
mo ta cua Strati & Oreopoulou (2011) [6]
trén may do quang pho UV-VIS Halo
DB-200 (Phép). Cong thirc tinh nong do
lycopene trong mau nhu sau:

ODvmax. 10%.n

C(mg/l) =
1%
E 01cm

Trong do: C la ham lugng lycopene
trong dich trich ly (mg/1), ODimax 13 hé s6
do quang pho ¢ budc song cuc dai tng
v6i mdi dung moi, n 1a hé sé pha lodng,
E'"1em 12 hing 6 riéng ciia timg loai dung
moi (bang 1)

Bdng 1. Hang so riéng va budc song cwce dai cua cdac dung moi [6].

H¢ dung moi

Thong sb

Hdn hop
Ethyl acetate Hexane  Ethanol  Acetone Hexane: Acetone:Ethanol
Amax 473 503 503 503 503
E"em 2.963 3.120 3.950 2.967 3.120

2.2.5. Tinh hiéu sut thu hoi lycopene
duogc tinh theo cong thue:
(OAY

m.H
Trong d6: Y 1a hi¢u suat thu hoi ly-
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copene (%), C 1a ham lugng lycopene
trong dich trich ly (mg/1), V 1a thé tich
dung moéi thu hdi (1), m 12 khdi lvong mau
phan tich (kg), H 1a ham lugng lycopene
ban dau (mg/kg).

Cac két qua duoc trinh bay trong phan
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két qua ctia nghién ctru nay la két qua
trung binh cta 3 thi nghiém lap lai ctua
cung mot diéu kién thi nghiém.

III. KET QUA VA BAN LUAN

3.1. Nghién ctru lua chon dung moi
thich hgp cho qua trinh trich ly ly-
copene

Trong qué trinh trich ly, viéc lua chon
dugc loai dung moi phu hop rit quan
trong, sao cho vira ddm bao dugc hi¢u
qué trich ly, hiéu qua kinh té, vira dam
bao an toan thuc pham. Paste ca chua thu
dugc sau khi da xir Iy bang enzyme
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Pectinex Ultra SPL c6 chita nhiéu chat
hoa tan khac nhu xenluloza, protein,
gluxit, lipit... Do vy, dé tach duoc ly-
copene ra khoi hdn hop céc chit nay, can
phai str dung cac dung moéi hiru co c6 kha
ning hoa tan lycopene tét va khong hoa
tan trong nudc. Tién hanh khao sat kha
nang trich ly lycopene ctia mot s6 dung
moi khac nhau: acetone (AC), ethanol
(ETH), n-hexane (HX), ethyl acetate
(ETA) va hon hgp dung moi hexane:
ethanol:acetone (H.E.A). Két qua duoc
trinh bay ¢ Hinhl.
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Hinh 1. Anh hwéng ciia cic dung méi
dén qua trinh trich ly lycopene

Tir két qua dugc thé hién & hinh 1 cho
thay, c6 su khac biét vé ham luong ly-
copene trong dich trich ly khi trich ly
bang cac dung moéi khac nhau. Ham
luong lycopene thu dugc thay doi tir 69,3
mg/1-210,07 mg/l, hiéu suét trich ly tir
55,0 dén 80,3%. Hon hop dung moi
hexane:ethanol:acetone cho thiy kha
nang trich ly lycopene cao nhat. Tiép
theo, hai dung méi don 1¢ cho hiéu sut
trich ciing ly twong dbi cao 1a hexane va
ethyl acetate, dat 67,5% va 70,6%, tuong
rmg. Mot s6 két qua nghién ctru trén thé
gidi ciing tuong ty voi cac két qua cua
chung t6i. Chang han nhu Kaur va cong
su (2008) va Poojary va cong su (2015)
da chi ra rang hén hop dung moi

Hinh 2. Anh hwéng ciia ty 1¢ dung moi:
nguyén liéu toi qud trinh trich lycopene

hexane:ethanol:acetone cho hi¢u qua
trich ly lycopene cao nhét [1,2]. Diéu nay
dugc giai thich do cac thanh phan khong
phan cuc trong hon hop dung méi (n-
hexane) c6 ai lyc cao voi lycopene, lam
nang cao sy phan tan va chuyén khéi, do
do lam tang lugng lycopene trich ly [2].
Trong khi d6, cac thanh phan phan cyc
nhu acetone va ethanol lai dong vai tro hd
trg cho toan bd qua trinh trich ly. Hai
dung moi nay c6 thé tich phan tir nho,
tinh bazo manh va kha ning lién két
hydro cao, lam truong nd céac té bao thuc
vat tao diéu kién cho dung méi dé dang
tham nhap [7]. Tuy nhién, viéc trich ly
bang hdn hop dung mai lai doi hoi thoi
gian dai hon dé lam bay hoi hdn hop
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dung méi hon 14 trich ly bang cac dung
moi don 1 [4] va ciing rat kho dé tach
hoan toan dugc cac dung moi trong khi
thu hoi. Trong nghién ctru nay, ethyl ac-
etate cho hiéu suét trich ly cao hon han
cac dung moi don 1€ con lai. Pay 1a dung
mdi duoc phép ding trong thuc pham va
cling da dugc ng dung trong nhiéu
nghién ctru dé trich ly lycopene tir ca
chua véi hiéu suét trich ly cao [8]. Do do,
ethyl acetate da dugc lua chon 1a dung
mdi dé trich ly lycopene tir Paste ca chua
trong cac thi nghiém tiép theo.

3.2. Nghién ctru anh huéng cia ti 1€
dung méi: nguyén liéu

Theo Poojary va Passamonti (2015), ty
1¢ dung moi: nguyén liéu c6 anh huong
nhiéu nhat dén qua trinh trich ly lycopene
tir ca chua [2]. Tién hanh trich ly Paste ca
chua bang dung méi ethyl acetate vi cac
ty 1¢ dung moi: nguyén lidu thay doi tir
1:1 dén 9:1. Két qua thu dugc tir cac thi
nghiém nay duogc trinh bay ¢ hinh 2 chi
ra rang khi ting dan ti 1& dung moi:
nguyén liéu thi hiéu suat trich ly lycopene
ciing tang 1én. Higu suét trich ly thu duoc
thap nhat 1a 45,0% khi ty 1& dung moi:
nguyén liéu 1a 1:1 va dat cao nhat 1a
83,3% & ty 1€ 9:1. Céc bao cdo trude day
cling da chi ra rang viéc sir dung mot
lugng 16n dung moi trich ly lam tang

cudng sy phén tan ciia cac chat trong khoi
nguyén liéu va cling cho phép mot lugng
16n phan tir chat tan hoa tan trong né (do
bao hoa giam). Tuy nhién, ty 1¢ dung moi:
nguyén lidu ciing lién quan tryc tiép dén
thoi gian va nang lugng can thiét dé dudi
dung moéi va thu nhan lycopene [2].
Trong nghién ctru nay, voi ty 1€ dung moi:
nguyén lidu 3:1, hiéu suét trich ly ly-
copene ciing dat twrong d6i cao 1a 75,4%,
chi nhé hon khong dang ké (khoang
7,7%) so voi ty 1€ 9:1. Trong khi do, voi
ti 1€ 9:1, luong dung moi dua vao nhiéu
gap 3 lan so véi ty 1¢ 3:1, twong duong
v6i viée mét gap 3 1an thoi gian dé thu hoi
dung moéi. Do véy, dé dam bao hi¢u qua
kinh t& ma van dam bao duoc suét trich
ly lycopene cao, lua chon ty 1¢ dung moi:
nguyén liéu 1a 3:1 cho cac nghién ctu
trich ly lycopene bang dung moi ethyl ac-
etate tiép theo.

3.3. Nghién ctru anh hwéng ciia tdc
do khuay

Qua trinh khudy tron s& lam tang kha
nang hoa tan dung modi vao nguyén liéu
paste ca chua. Trong nghién ctru nay, tién
hanh thay d6i toc do khuay tir 150 dén
350 vong/phut va xac dinh ham luong ly-
copene va hi¢u suét trich ly trong céc thi
nghiém.
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thoi gian trich ly lycopene
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Hinh 4. Anh hwéng ciia nhiét dé va thoi
gian dén hiéu sudt trich ly lycopene




TC.DD & TP 1256 5 (1) — 2016

Dua vao két qua thu dugc ¢ hinh 3 c6
thé thay dugc ham luong lycopene ting
dan khi ting téc d6 khudy tir 150
vong/phut 1én 300 vong/phut va giam khi
tiép tuc tang toc do khudy. Do vay, co thé
chon téc do khudy 300 vong/phut dé thu
dugc ham luong lycopene va hiéu suat
cao nhét, twong ung 1a 252,5 mg/l va
81,7%. Khi tang téc do khuay lén 350
vong/phat, ham lugng lycopene giam
xudng con 228,9 mg/l va hiéu suét trich
ly chi dat 74,1%. biéu nay co thé duoc
giai thich 1a khi ting toc d khudy c6 thé
day nhanh qua trinh tach lycopene ra khoi
nguyén lidu. Tuy nhién, toc d6 khudy qua
cao lai lam giam sy cén bang ciia qua
trinh trich ly va hoa tan lycopene tu
nguyén liéu vao dung méi, dong thoi lam
tang tbc do phan giai lycopene, qua d6
lam gidam ham lugng lycopene trong dich
trich ly.

3.4. Nghién ctru dnh hwéng cia
nhiét d§ va thai gian trich ly

Thong thuong, nhiét d6 cang cao thi
téc do khuyéch tan ciia cac chat hoa tan
v6i nguyén liéu vao dung mdi cang cao,
lam tdng hiéu qua trich ly. Thoi gian tac
dong dén qua trinh trich ly & phuong dién
hiéu suét va cht luong dich thu duogc vi
can thoi gian dé cho dung méi khuyéch
tan vao trong nguyén li¢u va hoa tan ly-
copene Tuy nhién, lycopene 1a mot chét
khé nhay cam v6i nhiét dg, viéce tang thoi
gian cliing véi qua trinh ting nhiét c6 thé
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lam ting sy that thoat cta cac hop chat
mau, dac biét la lycopene [9]. Do vay,
viéc nghién ctru anh huong cua nhiét do
va thoi gian dén qua trinh trich ly ly-
copene 1a rat can thiét. Tién hanh khao sat
anh huong ciia cac nhiét do tir 40°C dén
60°C, trong thoi gian khac nhau tir Oh dén
5h. Két qua dugc trinh bay ¢ hinh 4 cho
thdy nhiét do va thoi gian trich ly ¢6 anh
huong manh t6i higu suét trich ly. Khi giir
nhié¢t d§ & khoang nhiét 46 40°C va 45°C,
hiéu suat trich ly ting dan theo thoi gian
va dat gia tri cao nhit sau 4 gio trich ly,
twong ung dat 70,1% va 72,5%. Khi tang
nhiét do 1&n 50°C - 55°C, hiéu suét trich
ly lai dat cao nhét sau 3 gio (dat 86,3%
va 78,4%, tuong mg) va giam dan khi
thoi gian trich ly dai hon. Véi nhiét do
cao hon, tir 60°C dén 65°C, lycopene
dugc trich ly manh trong thoi gian dau
véi hiéu suat dat gia tri cao nhat 13 69,6%
va 67,6% tuong ing ngay sau 1 gio trich
ly. Nhur vay, tir cac két qua da thu nhan
duoc, ¢6 thé thiy ¢ nhiét do 50°C, hi¢u
sudt trich ly dat cao nhét 1a 86,3% sau 3
gio trich ly.

3.5. Nghién ciru anh hwéng ciaa sb
lan trich ly

Pé lam tang toi da luong lycopene
dugc trich ly ra khoi nguyén liéu ca chua,
tién hanh tang s6 1an trich ly 1én tir 2 dén
3 lan. Cac diéu kién trich ly Lycopene cua
1an 2 va lan 3 twong ty nhu lan 1.

Hinh 5. Anh hwéng ciia sé lan trich ly
16i hiéu sudt trich ly lycopene
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Tir két qua hinh 5 c6 thé thiy trong lan
trich ly dau tién hi¢u suat trich ly ly-
copene chi dat 86,0%. Nhung khi trich ly
thém 1an tht 2, hiéu suét trich ly tong s6
dat 91,3%, tang thém 5% so vdi trich ly
1 1an. Tuy nhién, khi tiép tuc trich ly lan
thr 3 thi hi¢u sut trich ly tong s c6 ting
1én nhung tang khong dang ké (0,7%).
Két qua nay ciing twong tmg véi nghién
ctru anh hudng cia s6 lan trich ly ly-
copene bang cac dung méi ctia Kumar va
cong su (2013), co dén 60-70% lycopene
dugc trich ly ra trong lan trich ly dau tién,
10-25% trong lan trich ly thtr 2. Sau 2 lan
trich ly bang dung moéi, co thé trich ly ra
dugc 90-95% lycopene tong sd co trong
nguyén li¢u ba ca chua ban dau [3]. Do
vay dé dam bao hiéu qua kinh té va thoi
gian trich ly, lya chon s6 1an trich lyla2
lan.

IV. KET LUAN

C6 nhiéu yéu té anh huong dén qua
trinh trich ly lycopene tir ca chua. Dung
moi ethyl acetate cho hi¢u qua trich ly ly-
copene cao hon cac dung moi khac nhu
acetone, hexane, ethanol, va chi thép hon
hén hop dung moi hexane : acetone :
ethanol. Nhiét d¢ trich ly cao hon 50°C
va thoi gian trich ly dai hon 3 gio da lam
giam ham luong lycopene trich ly dugc.
Diéu kién trich ly lycopene t6t nhat da
dugc xac dinh 1a st dung dung moi ethyl
acetate voi ty 1€ dung moi : nguyén li¢u
1a 3:1, tbe do khuéy tron 300 vong/phut,
¢ nhiét do 50°C va trong thoi gian 3 gio.
Lycopene dugc trich ly ra khoi ca chua
v6i hiéu sudt 91,3% sau 2 lan trich ly ¢
céc diéu kién da x4c dinh.
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