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T O M TAT 
Trong nghien ciTu nay, chiing toi phat then 

phiTOng phap dinh lu'png Lycopen trong ca ehua bang 
phiTPng phap sac ky Idng hieu nang cao ket hpp vdi 
quang pho UV-Vis. Phan tach du'dc tien hanh tren ept 
pha dao C30 (5 pm, 10 mm x 250 mm), pha dpng gom 
cd methyl -tert butyl ether va methanol vdi ty le 
75:25, tdc do dong 1,5 mL/phiit, bu'dc sdng 472,8 nm. 
Khoang tuyen tinh du'Oc xae dinh tir khoang 0,02-
66,67 pg/mL, Gidi han phat hien va gidi han dmh 
lu'dng cua Lycopen tu'dng irng la 8,0 va 16,0ng/mL. Dp 
diing va dp ehinh xac eua phu'Ong phap tUdng irng 
nam trong khoang la 97,6 % - 103,4 % va 2,35 % -
4,87 %, Phuong phap dupe ap dung de xac djnh ham 
lu'dng Lycopen trong 20 mau ca chua thu mua tren thi 
trtrdng, ket qua cho thay ham lUpng Lycopen ciia ca 
chua thay doi tir 3 den 12 mg/100 g, tinh theo khoi 
lu'png tu'di, 
Tu'khda: Lycopen; Ca chua; Sac ky long hieu nang cao, 

SUMMARY 

QUANTITATION OF LYCOPENE I N 
TOMATOES USING HPLC-UV/VIS METHOD 

In this study, we developed a new HPLC-UV/Vis 
method for the quantitation of Lycopene in tomatoes. 
The separation was carried out on a reversed phase 
Caocolumn (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 0.02-65,67 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: \-yzopev\; Tomato; HPLC. 

I. DAT VAN DE 

Lycopen la mdt sae td thuoc nhdm earotenoid 
mau dd sang va la chat du'dc tim thay cd nhieu 
trong ca ehua va cac qua ed mau dd khac. Rau 
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qua ed ham lu'dng eao Lycopen gom cd gae, ca 
chua, du di i , dt.., Ca chua {Lycopersicum 
eseulentum) thudc ho Ca, la mdt ndng san pho 
bien nhat tren the gidi cung nhu' d Viet Nam [1]. 
Ve mat eau triie, Lycopen la mdt tetraterpen 
dddc tao bdi 8 ddn vi isopren (Hinh 1), bao gom 
40 nguyen tir carbon va 56 nguyen t ir hydro. Vdi 
11 lien ket ddi hen hpp va 2 lien ket ddi khdng 
lien hdp, ngu'di ta thay rang day la mpt chat 
ehdng oxy hda hieu qua hOn p-earoten, a-
earoten, va o-tocopherol [2 ] . Lycopeneho hoat 
ti'nh chdng oxy hda eao nhat va kha nang dap t i t 
cae gdc t i / do oxy manh nhat trong so cac 
earotenoid [3], Lycopen tir qua ca chua cd gia tri 
sinh hpe cao du'Oc sir dung trong cac che pham 
thudc, my pham va thu'c pham hang ngay giup 
phdng va dieu trj mdt sd benh nhu': ung thu', tim 
mach, huyet ap, benh du'dng tieu hda, benh mat; 
giiip bdi bo ed the, ehdng lao hda; lam dep da, 
du'dng da....Lycopen cd ham lu'png cao trong qua 
ca ehua la nguon nguyen lieu san ed trong nu'dc. 
Lycopen du'pc biet den la mdt chat cd tae dung 
ehdng oxy hda rat manh, tang cu'dng he mien 
djch, ehdng lao hda, giam thieu cac benh ve tim 
mach va trong dieu tri ung thu", dac biet la ung 
thu' tien liet tuyen [4-7] . 

Hinh 1: Cau triic hda hoe ciia Lycopen trong 
ea ehua 

Ham lu'dng Lycopen trong ea chua phu thupc 
vao loai va tang len khi qua chin. Lycopenia mpt 
hpp chat kem ben vdi cac tac nhan,ham lu'dng 
thay doi nhieu trong qua trinh che bien va )t.\S ly. 
Hien nay, Hpe Vien Quan Y dang tien hanh chiet 
xuat Lycopen trong nguyen lieu ca ehua bSng 
phu'Ong phap chiet sieu tdi han vdi nhieu u'u 
diem hdn eac phu'Ong phap truyen thong. Kiem 
soat nguyen lieu dau vao la rat quan trong de 
dam bao qua trinh chiet xuat du'dc on dinh. 
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Chinh vi vay, viec phat trien mdt phu'dng phap 
ddn gian de dinh lu'Ong Lycopen trong ca chua la 
can thiet. Trong nghien ciru nay chung tdi phat 
then phu'dng phap dinh lu'png Lycopen trong ca 
chua. Phu'dng phap nay du'pc ap dung de phan 
tich cac mau ca chua tru'dc khi du'pc chpn lam 
nguyen lieu cho chiet xuat sieu tdi han. 

II. NGUYEN LIEU VA THIET B! 

- Mau ca ehua du'Oc mua tai cae khu vu'c khac 
nhau cua Viet Nam va du'pc ma hda thanh cae 
mau LOI den L20. 
- Hda chat: Lycopen chuan (Sigma) dp tinh khiet 
tren 90%. Methyl - tert buty! ether, methanol, 
nUdc cat dat tieu ehuan eho sac ky Idng hieu 
nang cao. Cac hda ehat dichloromethan, 
chloroform, carbon tetrachlorid, aeid phosphoric 
dat tieu ehuan phan ti'ch. 
- May sac ky Idng hieu nang eao Alliance Water 
2695D gdm he bdm 4 kenh dung mdi, 
Autosampler, buong on djnh nhiet edt vaV^ater 
996 PDADeteetor. Phan tich du'pc thu'c hien tren 
cot pha dao C30 (10 mm x 250 mm, 5 pm, 
Develosil, Normura Chemical, Japan). 

III. THl/C NGHIEM VA KET QUA 

3 . 1 . Xay du'ng quy trinh djnh lu'dng 
3.1.1. Phu'dng phap chuan bj miu 

chuan va thu' 
- Mau ehuan: Dung dich chuan me du'dc ehuan bi 
bang each hda tan Lycopen vao dung mdi 
dichloromethan ndng dp 1 mg/ml. Cae dung djch 
chuan lam viec du'pc chuan bj bang each pha 
loang dung dieh meLyeopen den cac nong dp 
thich hop. 
- Mau thu": Can chinh xac khoang 10 g mau ca 
chua, them 5 mg BHT, nghien nhd, cho vao binh 
ndn dmh mire 100 ml, them 100 ml carbon 
tetrachlorid, chiet sieu am trong 60 phiit d25''C, 
Ipe qua mang 0,45 pm, dieh Ipe du'dc diing de 
tiem mau. 

3.1.2. Khao sat dfeu kien sac ky 
Chimg tdi tien hanh khao sat vdi cac dieu 

kien sac ky: ept Develosil C30 (10 mm x 250 mm; 
5 pm); pha ddng gom methyl-tert butyl ether: 
methanol vdi cac dieu kien rira giai khac nhau va 
chiing tdi tim du'pc dieu kien sac ky tdi u'u gdm 
cd chu'dng trinh ehay dang ddng, ty le pha dpng 
la methyl-tert butyl ether; methanol = 75:25; tdc 
dd ddng 1,5 ml/phiit, the tich tiem 10 pL; 
detector UV bu'dc sdng phat hien 472,8 nm. Ket 
qua thu du'dc sac ky do d Hinh 2: 

Hinh 2: Sac ky do ciia chuan Lycopen (a) va mau ea ehua (b). 

.J (a) 

(b) 

Ket qua eho thay sac ky dd thu dUOc cho cae 
pic tach ro rang, nhieu nen thap the hien qua sac 
ky do cua mau ca chua va chuanLycopen. Tren 
s5c ky do, mau thir cd thdi gian lu'u trimg vdi thdi 
gian \d\x cua pi'cLycopen trong sac ky do ciia mau 
chuan vdi thdi gian luU la 12,635 phiit (Hinh 2). 
Tai thdi gian luU pic Lycopen tren cac sac do^mau 
thifva mau chuan, chung tdi da so sanh phd hap 

thu UV thu du'dc ciia pic, Ket qua cho thay phd 
mau thir va mau chuan trung kbit len nhau vdi 
he sd phii hpp lan lupt la 0,9997 (Hinh 3), Oieu 
n^y ehirng td: pie thu du'Oc tren sac ky do cua 
mau thd tinh khiet va cae thanh phan khac ed 
trong mau thir khdng anh hirdng den qua trinh 
phan tich Lycopen. 



Y HOC VIET NAM THANG 1 - SO 2/2014 

Hinh 3: Pho UV cua chuan Lycopen (a) va pic Lycopen du'Oc xac dinh trong mau ca chua (b). 

3.2. Tham dinh phu'dng phap djnh lu'dng 
3.2.1. Lu'a chpn bu'dc song ^ 
Khao sat cac birdc sdng khac nhau de dinh lu'dng Lycopen. Ket qua xac dinh ty le tin hieu/nhieu 

eua pic ehuan Lycopen du'Oc trinh bay trong bang 1, 
Bang l:Jy le tin hieu/nhieu cua Lycopen tai cac bu'dc sdng khac nhau 

Bu'dc song (nm) 503,1 472,8 446,1 
Tin hieu/nhieu | 31794 | 34392 | 30796 

360,2 
18381 

294,1 
22191 

224,4 
19629 

Ket qua bang 1 cho thay d bddc song 472,8nm, pic Lycopen cd ty le tin hieu/nhieu cao nhat vi vay 
Chung toi Ida chgn bddc sdng nay de phan tich Lycopen trong cac mau ca chua. 

3.2.2. Tinh tu'dng thich cua he thong sac kt (System Suitability): 
Tinh tu'ong thieh he thdng sae ki du'dc khao sat dda vao viec phan tieh 5 lan mpt mau chuan tren 

may HPLC vdi cimg dieu kien da neu. Danh gia du'a vao sai sd tu'dng ddi va dp lech chuan tu'dng doi 
cua 5 phep thir song song ddi vdi thdi gian lu'u, dien tich pic. 

Bang 2: Ket qua danh gia tinh tu'dng thich ciia he thong sac ky: 
Lycopen (10|jg/ml) 

1 
2 
3 
4 
5 

Trunq binh 
SD 

RSD(%) 

Thdi gian lu'u (phut) 
12,357 
12,346 
12,348 
12,357 
12,354 
12,352 
0,005 
0,042 

Dien tich pic 
909629,00 
913600,00 
908757,00 
912254,00 
911784,00 
911204,80 

1977,89 
0,217 

Hinh 4: Dddng ehuan cua Lycopen. 
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3.2.3. Du'dng chuan cua Lycopen 
Lycopen du'Oc hda tan trong dichloromethan 

tdi ndng ddlOOO pg/mL du'Oc dung dich ehuan 
me dung de pha cac dung dieh ehuan lam viec 
khac. Cac dung dieh chuan lam viee du'pc pha 
loang tdi ndng dp thieh hop de thiet lap du'dng 
chuan bang each xay di/ng mdi lien he giu'a dien 
tich picLycopen vdi ndng dp. Phu'Ong trinh tuyen 
tinh dUdc xay diTng du'di dang y ^ ax -h b, trong 
do / v a A- lan lu'dt tu'dng irng vdi dien tich pic va 

nong do Lycopen. Odi vdi gidi han phat hien 
(LOD) va gidi han dinh lu'png (LOQ), dung dich 
chuan me du'dc hda loang tdi eac ndng do thieh 
hpp vdi nu'dc cat va tiem vao he thong HPLC de 
phan thich,LOD du'Oc danh gia du'a tren pie thap 
nhat ed the_phat hien tren sac dd cd gia tri ty ie 
tin hieu/nhieu bang 3,LOQ du'pc danh gia dua 
tren ndng dp thap nhat ed the dinh lu'png du'pc 
ed gia tri tin hieu/nhieu bang 10. 

Bang 3: 9hd<ix\q trinh du'dng chuan, dp tuyen tinh, gidi han phat hien va gidi han dinh lu'Ong 
cua Lycopen. 

Tham so 
He so goc 

Intercept (giao true tung) 

He so tuyen tinii 

LOD (ng/ml) 

LOQ (ng/ml) 

Kiioang tuyen tinii (|jg/ml) 

Gia tri 

7,12 

0,19 

0,9999 

8,0 

16,0 

0,02 - 66,67 

3.2.4. Do thu hoi 

Thi nghiem dp thu hoi du'dc thi/e hien de danh gia mire dp chinh xae eua phu'dng phap bang each 
them mpt lu'Ong xac dinh chuan vao mau da biet tru'dc ham lu'png, Hon hdP du'pc chiet va phan tich 
ngay. Chat chuan them vao du'Oc chuan bi d 3 nong dd khac nhau; tai moi ndng dd, tien hanh lap lai 
5 lan. 

Bang 4: Do thu hoi cua Lycopen 

Chat 

Lycopen 

Theni(pg/ml) 

0,0 

5,0 

10,0 

25,0 

Phat hien(pg/ml) 

5,92 

10,82 

15,85 

30,31 

Do thu hoi trung binh (°/o) 

98,01 

99,32 

97,64 

RSD (%) 

2,01 

1,87 

3,11 

3.2.5. Dg dung va do chinh xac (do iap) 
Op dung va dp lap lai trong ngay dupe tht/e hien bang each phan tich dung djch ehuan 5 

lan/ngay, va dp dung va dp lap lai giii'a eae ngay du'pc thi/c hien bang each phan tich dung dich ehuan 
trong 5 ngay lien tiep. 

ga/Tg5;Dd dung va dp lap lai eiia Lycopen 

NSng dp ban Sau 

(pg/ml) 

50 

25 

10 

Tronc 

Nong do piiat 
hien (pg/ml) 

48,80±2,21 

25,79±1,00 

10,27±0,24 

ngay(n=5) 

Do dung 

(%) 
97,60 

103,16 

102,70 

06 lap 
(%) 
4,52 

3,89 

2,35 

Giu'a cac ngay (n=5) 

Nong dp phat 
hien (pg/ml) 

51,70±2,52 

24,94±0,78 

1C,21±0,35 

06 dung 

(%) 
103,40 

99,76 

102,10 

06 lap 
(%) 
4,87 

3,14 

3,43 
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3.3. Ket qua dmh lu'dng Lycopen trong cac mau ca chua 
Ojnh lu'png Lycopen trong cac mau ca chua du'Oc thu mua tai cac khu vu'c khac nhau. Ket qua 

du'pc trinh bay trong Bang 6. 
Bang 6: Ham lu'png Lycopen trong ea ehua (mau tu'di): 

Mau 
LOI 
L02 
L03 
L04 
LOS 
L06 
L07 
L08 
L09 
LIO 
Lll 
L12 
L13 
L14 
L15 
L16 
L17 
L18 
L19 
L20 

Ham lu'dnq (mq/lOOg) 
10,22 
6,97 
7,21 
12,87 
12,75 
9,39 
4,22 
5,97 
6,21 
10,88 
9,75 
7,39 
5,26 
5,92 
8,25 
10,84 
12,15 
6,91 
7,23 
12,80 

SD {n=5) 
0,42 
0,17 
0,28 
0,51 
0,44 
0,38 
0,24 
0,37 
0,31 
0,45 
0,32 
0,29 
0,22 
0,27 
0,34 
0,41 
0,50 
0,27 
0,38 
0,46 

Bang tren cho thay ham Iddng Lycopen thay ddi nhieu giua cac mau, ham Iddng bien ddi trong khoang 
td 4,22 den 12,87 mg tren lOOgca chua tddi. Ket qua nay phu hdp vdi cac nghien cdli trddc dd. 

IV. KET LUAN 

Phirdng phap mdi va dOn gian dinh lu'dng 
Lycopen trong ca chua {Lycopersicum 
eseulentum, hp Ca - Solanaceae) du'pc phat trien 
va tham djnh day du. Phu'dng phap nay du'dc ap 
dung vao phan tieh ham lu'Ong Lycopen trong eac 
mau ca chua thu mua tren thj tru'dng, Ket qua 
eho thay ham lu'dng cua Lycopen bien ddi nhieu 
giu'a eae mau thu mua tren thj tru'dng. 
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