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NGHIEN C(’U PINH LU'ONG LYCOPEN TRONG CA CHUA
BANG PHU'O'NG PHAP SAC KY LONG HIEU NANG CAO

TOM TAT

Trong nghién clfu nay, ching toi phat trién
phuong phap dinh lugng Lycopen trong ca chua bang
phuong phap sac ky 16ng hiéu ning cao k&t hgp vdi
quang phd UV-Vis. Phén tich duoc tién hanh trén cdt
pha dao Cyy (5 pm, 10 mm x 250 mm), pha dong gom
¢4 methyl -tert butyl ether va methanol vé ty 1&
75:25, ta¢ d6 dong 1,5 mL/phut, budce séng 472,8 nm.
Khoang tuyén tinh dudc xac dinh tir khoang 0,02-
66,67 pg/mL. Gid han phat hién va gidi han dinh
lugng cda Lycopen tuong (g 1a 8,0 va 16,0ng/mL. DO
dlng va dd chinh xac cua phuong phap tuong Ung
ném trong khoang 13 97,6 % - 103,4 % va 2,35 % -
4,87 %. Phuong phap duoc ép dung Jé xac dinh ham
ludng Lycopen trong 20 miu 3 chua thu mua trén thi
truting, két qua cho thdy ham iugng Lycopen cua ca
chua thay déi tir 3 dén 12 mg/100 g, tinh theo khdi
lugng tuai.
Tir khda: Lycopen; Ca chua; S&c ky 16ng hiéu ndng cao.

SUMMARY
QUANTITATION OF LYCOPENE IN

TOMATOES USING HPLC-UV/VIS METHOD

In this study, we developed a new HPLC-UV/Vis
methad for the quantitation of Lycopene in tomatoes.
The separation was carried out on a reversed phase
Cycolumn (10 mm x 250 mm, 5 pm) with the mobile
phase of methyl -tert butyl ether: methanol (75:25,
v/v), flow rate of 1.5 mL/min, wavelength of 472 nm.
The linear range of the method was 0.02-66.67 pg/mL.
LOD and LOQ of the methods were 8,0 and 16,0
ng/mL, respectively. The precision and accuracy of the
method were  2.35%-4.87% and 97.6%-103.4%,
respectively. The method was the applied to the
quantitation of 20 tomatoes samples purchased from
markets, the contents of Lycopene in Tomatoes varied
from 3 to 12 mg/100 g based on fresh weight.
Keywords: Lycopen; Tomato; HPLC.

. DAT VAN BE

Lycopen la mdt s3c t6 thudc nhém carotenoid
mau d6 sang va la chét dugc tim thdy cé nhidu
trong ca chua va cac qua co mau do khac. Rau
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qua ¢ ham ludng cao Lycopen gdm <6 géc, ca
chua, du du, ¢t.. Ca chua (Lycopersicum
esculentum) thudc ho Ca, [a mét ndng san phd
bién nhat trén thé gidi clng nhu & Viét Nam [1].
Vé& mét cau trdc, Lycopen @ mot tetraterpen
dudc tao bds 8 dan vi isopren (Hinh 1), bao gém
40 nguyén tur carbon va 56 nguyén ti hydro. Véi
11 lién két déi lién hgp va 2 lién két déi khong
lién hop, ngudi ta thdy réng ddy la mét chét
chéng oxy hdéa hiéu qua hon P-caroten, a-
caroten, va a-tocopherol {2]. Lycopencho hoat
tinh chdng oxy hda cao nhat va kha nang dap tit
cac gbc tv do oxy manh nhét trong s cac
carotenoid [3]. Lycopen tir qua ca chua cé gid tri
sinh hoc cao dugc sir dung trong cac ché pham
thubc, my pham va thuc pham hang ngay giip
phong va diéu tri mét s6 bénh nhu ung thy, tim
mach, huyet ap, bénh dudng tiéu héa, bénh mat;
qgitp bdi bé cd thé, chong ldo hoa; lam dep da,
dudng da....Lycopen ¢6 ham lugng cao trong qua
ca chua la ngubn nguyén liéu san ¢d trong nudc.
Lycopen dugc biét dén la mét chat cé tic dung
chéng oxy héa rat manh, téng cudng hé mién
dich, chdng 130 hda, giam thiéu cac bénh vé tim
mach va trong diéu tri ung thu, d3c biét Ja ung
thu tién liét tuyén (4-7).

Hinh 1: C8u tric hda hoc cua Lycopen trong
ca chua

Ham lugng Lycopen trong ca chua phu thudc
vao lodi va téng Ién khi qua chin. Lycopenla mét
hgp chdt kém bén véi cac tdc nhan,ham lugng
thay ddi nhiu trong qua trinh ché bién va x Iy.
Hién nay, Hoc Vién Quan Y dang tién hanh chiét
xudt Lycopen trong nguyén liéu ca chua bing
phuang phap chiét siéu t&i han véi nhigu wu
diém han cac phuang phap truyén théng. Kiém
sodt nguyén liéu dau vao 13 rat quan trong dé
dém béo qua trinh chiét xudt dugc 8n dinh.
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Chinh vi vay, viéc phat trién mot phucng phap
don gian dé dinh lugng Lycopen trong ca chua la
can thiét. Trong nghién clfu nay chdng toi phal
tién phudng phap dinh lugng Lycopen trong ca
chua. Phudng phap nay dugc ap dung dé phan
tich cac mdu ¢ chua trudc khi dugc chon [Bm
nguyeén liéu cho chiét xust siéu tai han.

II. NGUYEN LIEU VA THIET 8]

- M3u ca chua dugc mua tar cac khu vyc khac
nhau cia Viét Nam va dugc ma hda thanh cac
mau L01 dén L20.

- Héa chét: Lycopen chudn (Sigma) dé tinh khiét
trén 90%. Methyl - tert butyl ether, methanol,
nude cdt dat tiéu chudn cho sdc ky Iong hiéu
ndng cao. Cac hdéa chdt dichloromethan,
chloroform, carbon tetrachlorid, acid phosphoric
dat tiéu chudn phan tich.

- Mdy sic ky 1ong hiéu néng cao Alliance Water
2695D gdm hé bom 4 kénh dung mdi,
Autosampler, budng an dinh nhiét cét vavvater
996 PDADetector. Phan tich dugc thuc hién trén
o6t pha dao Cyp (10 mm x 250 mm, 5 pm,
Develosil, Normura Chemical, Japan).

11l THYC NGHIEM VA KET QUA

3.1. Xay dung quy trinh dinh Iudng

3.1.1. Phuong phap chudn bi
chqan va thu
- Mau chudn: Dung dich chuén me dudc chuan bi
bang cach hoa tan Lycopen vao dung mot
dichloromethan néng dé 1 mg/ml. Cac dung dich
chudn 1am viéc dugc chuan b bang cach pha
loang dung dich melycopen dén cac ndng do
thich hap.
- Mau thir: Can chinh xac khoang 10 g mau ca
chua, thém 5 mg BHT, nghién nho, cho vao binh
nén dinh mic 100 ml, thém 100 ml carbon
tetrachlorid, chiét siéu am trong 60 phit §25°C,
loc qua mang 0,45 pm, dich loc dugc dung dé
tiém mau.

3.1.2. Khio séat diéu kién s3c ky

Chung tdi tién hanh khao sat vdi cac diéu
kién sac ky: cot Develosil Cz (10 mm x 250 mm;
5 pm); pha dong gém methyl-tert butyl ether:
methanol vdi cac digu kién rira gidi khac nhau va
chiing téi tim Gugc digu kién sac ky ti uu gom
6 chuang trinh chay d3ng dong, ty 1& pha déng
|a methyl-tert butyl ether: methanol = 75:25; tdc
dé dong 1,5 ml/phit, thé tich tém 10 pL;
detector UV budc séng phat hién 472,8 nm. Két
qua thu dudc sac ky db & Hinh 2:

m5u

Hinh 2: Sic ky dd ca chudn Lycopen (a) va mau ca chua (b).

Két qua cho thaz sdc ky dd thu dugc cho cac
pic tach g rang, nhiéu nén thap thé hién qua sac
ky dd cua mau ca chua va chudnlycopen. Trén
sic ky db, miu thir cd théi gian Iuu triing véi thai
glan luu cla picLycopen trong s3c ky db cua mau
chuan véi thai gian lwu la 12,635 phut (Hinh 2)
Tal thai glan luu pic Lycopen trén cac sac d6 mau
thir va mau chudn, ching toi da so sanh pho hap

thu UV thu dugc cia pic. K&t qua cho thdy phd
mau thir va mau chudn trung khit [én nhau vei
hé s& phu hop fan lugt la 0,9997 (Hmh 3). bigu
nay chifng to: pic thu dudc trén sac ky do cua
mau (hu tinh khiét va cac thanh phan khac co
trong mau thi khdng anh hudng dén qua trinh
phan tich Lycopen.
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Hinh 3: Ph UV cia chudn Lycopen (a) va pic Lycopen dudgc xac dinh trong m3u ca chua (b).

@ - ® \

3,2. Tham djnh phuang phép dinh lugng
3.2.1. Lua chon budc song
Khao sat cac budc s6ng khac nhau dé& dinh lugng Lycopen. K&t qua xac dinh ty I& tin higu/nhiéu
ctia pic chuén Lycopen dudc trinh bay trong bang 1.
Bang 1: Ty I& tin hiéu/nhiéu clia Lycopen tai cic budc séng khac nhau
[Budc séng (nm) | 503,1 | 472,8 | 446,1 | 360,2 | 294,1 | 224,3 |
[ Tin hiéu/nhidu__| 31794 | 34392 | 30796 | 18381 | 22191 | 19629 |
Két qua bang 1 cho [hay d butic song 472,6nm, pic Lycopen ¢ Iy 1€ tin hiéu/nhiéu cao nhét vi viy
chiing toi lua chon budc song ndy dé phan tich Lycopen trong cdc méu ¢a chua.

3.2.2, Tinh tuong thich cda hé thong sdc ki (System Suitability):

Tinh tuong thlch hé thong sac kl dugc khao sat dua vao viéc phan tich 5 fAn mat mau chuén trén
méy HPLC vdi cling diéu kién da néu. Banh gia dua vao sai s6 tucng déi va dé 1&ch chudn tudng d6i
cua 5 phép thir song song déi vdi théi gian luu, dién tich pic.

Bang 2: Két qua danh gia tinh tuang thich clia hé thdng sac ky:

Lycopen (10pg/ml) | Thai gian Ivu (phut) | Dién tich pic

1 12,357 909629,00

2 12,346 913600,00

3 12,348 908757,00

4 12,357 912254,00

5 12,354 911784,00

Trung binh 12,352 911204,80

SD 0,005 1977,89
RSD(%) 0,042 0,217

Phurong trinh duong chuan, gidi han phat hién (LOD) vé gidi han dinh luong (LOQ)

Hinh 4: Dubng chudn cta Lycopen.
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3.2.3. Budng chusn cua Lycopen

Lycopen dugc hoa tan trong dichloromethan
t6i nong db 1000 pg/mL duac dung dich chudn
me dung d€ pha cac dung dich chudn lam viéc
khac. Cac dung dich chudn lam viéc dugc pha
lodng t&i ndng dd thich hop dé thiét lap dudng
chudn bang cach xay dung mdi lién hé gilfa dién
tich picLycopen vdi nong do. Phuong trinh tuyén
tinh dudc x&y dung dudi dang y = ax + b, trong
do yva x fan lugt tuong ng véi dién tich pic va

ndng dé Lycopen. D3i v4i gidi han phat hién
(LOD) va gi6i han dinh lugng (LOQ), dung dich
chudn me duoc hoa loding tdi cac nong db thich
hop vdi nudc cét va tiém vao hé théng HPLC dé
phén thich.LOD dugc danh g|a dya trén pic thap
nhat c6 thé phat hién trén sic dd c6 gia tri ty 1&
tin hiéu/nhiéu bang 3.L0Q dugc danh 913 dua
trén nong dd thap nht cd thé dinh luong dugc
€6 gié tri tin hiéu/nhiéu béing 10.

Badng 3: Phuong trinh dudng chudn, d6 tuy&n tinh, gidi han phat hién va gidi han dinh lugng

clia Lycopen.

Tham s§ [ Gia tri
Hé s6 gdc 7,12
Intercept (glao truc tung) 0,19
Hé s8 tuyén tinh 0,9999
LOD (ng/ml) 8,0
LOQ (ng/ml) 16,0
Khoang tuyén tinh (ug/ml) 0,02 - 66,67

3.2.4. 93 thu ho/

Thi nghiém dé thu hdi dugc thyc hlen dé danh gia mirc dé chinh xac cla phuong phap béng cach
thém mot Ierng xac dinh chudn vao mau da biét trude ham lugng. Hon hcp dugc chiét va phan tich
ngay. Chat chuan thém vao dudc chudn bi & 3 ndng db khéc nhau; tai méi nong do, tién hanh I3p lai

S fan.
Bang 4: D3 thu hdi cua Lycopen
[ chdt [Thém(ug/ml) [ Phat hién(pg/ml) | DS thu hdi trung binh (%) [ RSD (%) |
0,0 5,92 1 - -
5,0 10,82 [ 98,01 2,01
Lycopen 10,0 15,85 I 99,32 1,87
25,0 30,31 | 97,64 31

3.2.5, By diing va dp chinh x3c (do Iap)

D6 ding va do 13p lai trong ngay dugc thuc hién béng cach phén tich dung dich chuénﬁs
[an/ngay, va do diing va dé I3p lai giita cac ngay dugc thyc hién béng cach phén tich dung dich chudn

trong 5 ngay lién tiép.
Bang 5: D3 ding va dd 13p lai cua Lycopen

N N Trong ngay (n=5) | Giira cac ngay (n=5)
Néng dg ban dau (0o ha | b6 ding 0018 | Neng d6 phat | DG ding | 06 #p
(hg/mi) hién (pg/mi) (%) (%) hién (pg/ml) (%) (%)
50 48,80+2,21 97,60 \ 4,52 51,70+2,52 103,40 4,87 ‘
25 25,79+1,00 103,16 | 3,89 24,94+0,78 99,76 3,14
10 10,27£0,24 | 102,70 | 2,35 10,21+0,35 102,10 3,43
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3.3. Két qua dinh lugng Lycopen trong cac mau ca chua
Pinh lugng Lycopen trong cAc mau ¢ chua duge thu mua tai cac khu vuc khac nhau. Két qua
dudgc trinh bay trong Bang 6.

Bang 6: Ham lu’cng Lycopen trong ca chua (mAu tuoi):
M3u | Ham lvgng (mg/100g) | SD (n=5)
L01 | 10,22 | 0,42
L02 6,97 0,17
L03 7,21 0,28
L04 12,87 0,51
LoS 12,75 0,44
L06 9,39 0,38
Lo7 4,22 0,24
L08 597 0,37
L09 6,21 0,31
L0 10,88 0,45
L1 9,75 0,32
L12 7,39 0,29
L13 5,26 0,22
L14 592 0,27
L15 8,25 0,34
L16 10,84 0,41
L17 12,15 0,50
Li8 6,91 0,27
L19 7,23 0,38
L20 12,80 0,46

Bang trén cho thy ham g Lycopen thay d6i nhigu gida c3c méu, ham luting bién doi trong khodng
4,22 dén 12,87 mg trén 1009 cé chua tuoi. Két qua nay phu hap vdi cac nghién cuiu trude do.
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