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SUMMARY

STUDY ON SIMULTANEOUS DETERMINATION OF SELECTED CAROTENOIDS
IN ORANGE JUICE

The reverse phase - high performance liquid chromatography (RP-HPLC) method was developed to
simultaneously determine three carotenoids, including lutein, lycopene, and f-carotene, in orange juice.
Orange juice was extracted with n-hexane for 10 minutes, centrifuged for 5 minutes at 6000 rpm, and then
evaporated under vacuum. A volume of 5 mL of the mobile phase was added, filtered through filter paper,
and injected into the HPLC-PDA system under the following conditions: XBridge® C18 column (250 mm x
4.6 mm, 5 pm), mobile phase consisting of a mixture of acetonitrile: methanol: water: ethyl acetat =
70:9.6:0.4:20 (v/viviv) according to an isocratic program, detection wavelength 455 nm. The calibration
curves for lutein, lycopene, and f-carotene determination had R? coefficients > 0.9997, and the validation
parameters met AOAC standards. The method detection limits for lutein, lycopene, and f-carotene were
0.002 mg/L, 0.003 mg/L, and 0.006 mg/L, respectively. The validated method was applied to simultaneously
determine lutein, lycopene, and f-carotene in 45 Vietnamese orange juice samples. Lycopene was not
detected in the Vietnamese orange samples. The content of lutein and p-carotene varied depending on the
orange variety and region. The p-carotene content in Citrus nobilis was much higher than in the other
orange varieties in this study. The minimum and maximum contents of lutein in the collected samples were
0.018+0.008 mg/L and 0.221+0.039 mg/L, respectively, whereas these values for f-carotene content were
0.020+0.009 mg/L and 0.423+0.099 mg/L, respectively. Keywords: RP- HPLC, lutein, lycopene and S-
carotene, orange juice.

dem lai hiéu qua kinh té cao. Nugc Cam
cung cép cho co thé nhiéu hop chat ¢ lgi
nhu vitamin C, carotenoid, mot s acid

1. MO DAU

Cam Ia loai cay an qua co gia tri va phu

hop véi diéu kién tu nhién tai Viét Nam hitu co... c6 tac dung chéng oxy hoa,
nén duoc trong pho bien khap ’ba mien chéng ung thu, ha lipid va chéng viém
Cla nudc ta véi da dang cac giong nhu: [1].

cam Xa doai, cam Vinh, cam Sanh,....
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Carotenoid 1a mot nhém céc hop chat
thuc vat tao nén mau vang, cam cho trai
cay va rau cu, hién duoc sir dung nhiéu
trong trong cdng nghiép duoc pham, my
pham va thuc pham (thubc bd mét, vi chat
dinh dudng, kem chéng ning, son dudng
moi, chat mau thuc pham...). Lutein 1a
mot carotenoid rat quan trong déi véi co
thé, c6 kha ning phan tng véi cac goc tu
do, bao vé té bao khoi bi oxy hoa, chéng
ung thu da, 130 hoa da, lam giam hién
tuong xo vira dong mach va con co tac
dung nhu mét mang loc &nh sang bao vé
mat chdng lai céc tia cuc tim lam tén
thuong miat [1,2]. Lycopen c6 dic tinh
khang oxy héa rat cao trong gan 600 loai
carotenoid dwoc biét dén, cé tac dung
chéng lai cac tac nhan gay dot bién cho
céc té bao cua sinh vat, c6 kha nang 1am
cham qué trinh phat trién ung thu (cha
yéu 13 ung thu tuyén tién liét) va lam
giam nguy co cac bénh tim mach [1]. B-
caroten la tién chat vitamin A c6 tac dung
phong tranh dugc tinh trang thiéu hut
vitamin A, kha ning phong chong ung thu
va ngan ngua cac triéu chang 1o hoa &
con ngudi, boi kha ning loai bo cac gbc
tw do va tang cuong chirc nang cua hé
mién dich [1].

Hién nay, chua c6 cong bé nao vé nghién
ctru xac dinh carotenoid trong nudc chiét
tr qua Cam Viét nam. Trén thé gii, mot
s6 cdng trinh da duoc cong bd vé phuong
phap xac dinh carotenoid (chi yéu bang
sac ky long hiéu nang cao pha dao (RP-
HPLC) trén mot s6 nén mau la cac nguon
nguyén liéu ty nhién, cac mau sinh hoc,
thuc pham, duoc pham [3-8]. Céc
carotenoid trong mot s loai trai cay
Malpighia glabra L., Myrciaria dubia,

Caryocar brasiliense Camb. va Eugenia
uniflora L. dugc dinh danh bang phuong
phap HPLC vdi detector mang photodiode
va MS véi cot C18 ODS2, 3 um, 4,6%150
mm [5] hoac ham lugng cac carotennoid
trong nudc cam Valencia ¢ Brazin dugc
dinh luong bang phwong phap HPLC st
dung cot C18 (4,6x250 mm, 5 pum), pha
dong gdom acetonitrile: methanol: ethyl
acetate v6i ché do gradient, cho két qua
tong ham lugng carotenoid la 12+6,7
mg/L, carotenoid chinh la lutein (23%) [6].

Dé phét trién phuong phap phan tich va
danh gia ham luwong mot sé carotenoid
trong nudc cam cia mot sé giéng cam tai
Viét Nam, nghién ctu nay tién hanh khao
sat lua chon cac diéu kién phan tich phu
hop, Xac nhan gia tri s dung cua phuong
phap RP-HPLC va ung dung qui trinh
phan tich xay dyng dugc dé dinh luong 3
carotenoid gdm lutein, lycopene va p-
carotene trong nuGc cam Vit cia mot s6
gidng cam Viét Nam hién dang trong phd
bién & cac vung khéc nhau.

2. THUC NGHIEM
2.1. Hoa chat, dung cu, thiét bi

Cac chat chuan lutein, lycopene va p-
carotene, do tinh khiét > 95% (Sigma
Aldrich -M§); Dung mdi chiét mau va sir
dung lam pha dong trong phuong phap
HPLC gém acetonitrile, n-hexan, ethyl
acetate, dichloromethan, methanol co
ngudn goc tir Merck (My). Nudc ding
trong nghién ctru dugc lam sach tir hé
théng MilliQSP (Merck, Dirc).

Dung dich chuan géc tiung chat ndng do
100 mg/L duoc chuan bj bang céch can
chinh xac khoang 1 mg chat chuan (c6
tinh dén do tinh khiét) trén can phan tich



¢6 do chinh xac 0,1 mg, hoa tan va dinh
mtc dén thé tich 10,00 mL bing dung
moi dichloromethan.

Cac dung dich hdn hop chuan lam viéc
duoc pha lodng tir dung dich hdn hop
chuan géc bang dung méi dichloromethan
dé thu duoc ddy céc dung dich chuan 1am
viéc c6 nong do tir 0,01 dén 50 mg/L.

Hé théng sic ky long hiéu ning cao
HPLC (Alliance - Waters e2695 két ndi
véi  detector 2998 PDA - Water,
Singapore. Cot va tién cot twong ung; thé
tich tiém mau 10 pL.

2.2. Phuwong phap nghién ciu

2.2.1. Khdo sat lwa chon cdc théng so
thiét bi HPLC-PDA

Pé t6i uu qua trinh tach cac carotenoid ra
khoi nhau va ra khoi nén mau phan tich
(dua trén do phan giai cac peak lién ké va
hinh dang peak thu duoc, tién hanh nghién
ctru cac diéu kien HPLC-PDA gom:

Lua chon budc song phat hién khi phéan
tich déng thai lutein, lycopen va B-caroten
Vé6i detector PDA trén co s& quét phd UV-
Vis trong khoang 190 - 800 nm mdi chét
va chon cuc dai hip thu cho mdi chét. Vi
pha tinh, c6 4 loai cot tach pha dao gom: (a)
Symmetry ® C18 (3,0x150 mm, 3,6 pm);
(b) SunFire® C18 (4,6x250 mm, 5 um); (c)
Symmetry® C18 (6x250 mm, 5 um); (d)
XBridge® C18 (4,6x250 mm, 5 um) duoc
khao sat dé danh gia kha ning tach.

Lwa chon thanh phan pha dong véi
chuong trinh ding dong, cac dung mdi
pha dong gom MeOH 100%; hé dung mdi
1 (ACN: MeOH:CH.Cl, theo ty Il¢
70:27:3  (v/viv)); hé dung moi
(ACN:MeOH:H,0:CH3COO0C;Hs

N
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70:9,6:0,4:20 (v/vIviv)). Tong thoi gian
phan tich la 20 phdt.

Khao st tbc d6 dong 0,8 mL/phat 1,0
mL/phat va 1,2 mL/phat. Téc d6 dong
thich hop duoc danh gia qua tin hi¢u
nhidu nén (S/N), hé sb dbi xung
(Symmetry Factor) va d6 rong chan peak
(Width 50%).

2.2.2. Phwong phdp xir Iy mau

Quy trinh xir Iy mau dwoc an dinh ban
dau nhu sau: 1y 20,00 mL miu nudc cam
da dong nhat vao ng ly tam 50 mL, thém
15 mL dung mdi chiét (lva chon 1 trong
cac dung moi diclomethan, n-hexan, ethyl
aectate), lic ngang trong 10 phdt. Ly tam
mau 5 phit & téc d6 6000 vong/phit. Gan
dich chiét, c6 quay chan khong sau dé
dinh muc bang 5 mL dung mdi dé hoa cin
(lva chon trong sé methanol, dung moi
pha dong (acetonitrile: methanol: nudc:
ethyl acetate = 70: 9,6: 0,4: 20 (v/vIVIV));
loc qua mang loc 0,22 pm rdi bom vao hé
théng sic ky HPLC - PDA. Sé lan chiét
duoc khao sat 1a 1,2,3 lan.

2.2.3. Xac nhgn gid tri sir dung cria
phwong phdp phan tich

Phuong phap phan tich dugc xac nhan gia
tri st dung thdng qua viéc danh gia cac
thong sb sau [9, 10]:

Do 6n dinh cua hé thdng sic ky dugc
danh gid qua do léch chuan twong dbi
(RSD) cua thoi gian luu va dién tich peak
v6i 6 lan tiém lap dung dich mau chuan
c6 nong d6 20 mg/L vao hé thong, yéu
cau RSD khong qua 2%.

Do dac hiéu cua phuong phap dugc danh
gi& dya trén thoi gian luu khi phan tich
mau tring (dung méi pha dong; dung mai



chiét mau), mau chuan, mau thuc va mau
thuc thém chuan.

Gidi han phat hién (MDL) va gigi han
dinh lugong (MQL) cua phuong phap duoc
xac dinh qua phan tich Iap lai 10 1an mau
thuc ¢6 ndng do thip (trong khoang 5-7
lan MDL uéc lugng), tinh gia tri trung
binh va do léch chuan (SD) cua nong do
xac dinh dugc. MDL va MQL tuong ung
bang 3SD va 10SD, hé s6 R = X/MDL
phai trong khoang tur 4 - 10.

Do chinh xac cua phuong phap dugce danh
gia qua do lap lai (phan tich lap 6 1an mau
nudc cam) voi yéu cau RSD khong vuot
qua 11% va do thu hdi duogc xac dinh
bang cach thém 1 luwong chat chuan xac
dinh ¢ 3 mac 50%, 100%, 200% so vai
ham lwong chét c6 trong mau nudc cam,
thuc hién Iap lai 12 1an vao mau thuc véi
V6i yéu cau do thu hdi tai mic ham luong
100 pg/L - 10 mg/L phai dat tir 80 - 110
% [10].

Xt Iy s6 liéu bang phan mém Empower 3
va Microsoft Excel 2020.

3. KET QUA VA THAO LUAN

3.1. Toéi wu héa diéu kién phan tich
carotenoid trén hé¢ RP-HPLC

3.1.1. Lwa chgn buwoc song phat hign

Pho hap thy phan tir (UV-Vis) cua 3 chat
phan tich (Hinh 1) cho thay lutein,
lycopen va B-caroten c6 cuc dai hap thu
chinh ¢ cac budc song tuong Ung la
447,8; 473,4 va 453,9 nm. Nghién ctu da
tién hanh khao séat dai budc song tir 400-
503 nm, két qua cho thiy tai 455 nm tin
hiéu thu duoc 6n dinh nhat véi ca 3 chat.
Do vay, dé dam bao d6 on dinh khi do
nhung van dap tng dugc d6 nhay cua
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phuong phap khi phén tich déng thoi ca 3
carotenoid, trong nghién ciu nay budc
song 455 nm dugc lua chon.

Lute

700 .00 Bod.00

Hinh 1. Phé UV-Vis cua (a) lutein, (b)
lycopen, (c) f-caroten trong dung moi
dichlorometan

3.1.2. Anh hwéng cia logi cét tach C18

Tién hanh thi nghiém véi 4 loai cot sic ky
C18: (a) Symmetry® C18 (3,0x150 mm,
3,6 um); (b) SunFire® C18 (4,6x250 mm,
5 um); (c) Symmetry® C18 (6,0x250
mm, 5 um); (d) XBridge® C18 (4,6x250
mm, 5 um). Coét (a) c6 duong kinh nho va
ngin nén cac chit ria giai ra som, dé bi
tring tap va anh huong boi nén cua dung
moi pha dong. Cot (b) thoi gian luu dai so
véi cot (c) va cot (d), do cot (b) la cot
sunfire chi thuan lgi vai cac hé pha dong
pH thap nén céc chat bi kéo dai thoi gian
luru va kha nang tach kém. Trén cét (c) va
cot (d) thoi gian luu twong duong nhau,
tuy nhién cot (c) cho két qua peak lutein
bi dinh tap, cot (d) cac peak hoan toan
tich ra khoi nhau. Do do, cot (d)
XBridge® C18 (4,6x250 mm, 5 um) dugc
lya chon sir dung trong nghién ctu nay.

3.1.3. Nghién ciru lwa chon pha dgpng
tach cac carotenoid

Nhitng két qua nghién ciru so bo cho thay
véi 3 hé dung moi pha dong nghién cuau,
khi str dung ché d6 pha dong ding dong
da tach hoan toan duoc 3 chét phan tich ra
khoi nhau (Hinh 2), duong nén on dinh va



thoi gian lwu phu hop. Do d6, ché do
gradient 1a khdng can thiét.

@

e

(b)

B-caroten - 8.378 - 192429
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B
I ycopen- 40380848
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Hinh 2. Sdc ky do véi pha dong (a)
Methanol, (b) hé dung méi 1 (ACN:
MeOH:CH,Cl, =70:27:3 (v/vIv)), (c) hé
dung méi 2
(ACN:MeOH:H,0:CH3CO0C;Hs =
70:9,6:0,4:20 (v/vIVIV))

Khi sir dung hé dung méi pha dong 2 gom
ACN: MeOH: H,0: CH3COOC;Hs theo ty
& thé tich 70: 9,6: 0,4: 20 cho kha ning tich
t6t, peak sic ky gon va can xing nhit.

3.1.4. Khdo st la chen téc dé dong pha
dong

Khi thay d6i toc d6 dong pha dong tir 0,8;
1,0 va 1,2 mL/pht, céc sic ky dd thu
dugc déu cho kha ning tach tt. Cac gia
tri ty sb tin hiéu/ nhidu (S/N), hé sé ddi
xing va do rong chan peak cua lutein
trong dung dich c6 nong d6 1 mg/L, & toc
d6 dong 0,8 mL/phiat lan luot l1a 389;
1,336; 0,136, & téc d6 dong 1 mL/pht lan
luot 12 4632; 1,275; 0,086 va & téc do
dong 1,2 mL/phat lan luot 12 777; 1,280;
0,088. Céc gia tri S/N, hé sb ddi xting va
d6 rong chan peak cua lycopen cé nong
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d6 2 mg/L, ¢ téc do dong 0,8 mL/phat lan
luot & 144; 1,497; 0,297, & toc do dong 1
mL/phut lan luot 1a 1708; 1,289; 0,226 va
& téc do dong 1,2 mL/phit lan luot 12
240; 1,337; 0,229. Cac gia tri S/N, hé sb

~ dbi xung va d6 rong chan peak cua pB-

caroten ¢6 nong do 1 mg/L ¢ téc do dong
0,8 mL/pht lan luot 12 177; 1,212; 0,261,
& toc d6 dong 1 mL/ph(t lan luot 14 2058;
1,049; 0,183 va & téc do dong 1,2

* mL/phat I3n Tuot 12 332; 1,063; 0,185.

Nhu vay, véi tée dd dong 1 mL/phdt, ti 1&
S/N 16n nhit & ca 3 chét, hé s6 d6i xung
gan 1 nhit va do rong chan peak nho nhit.
Do vy, dé thu duoc sic ky do véi cac peak
gon, khdng dinh tap, thoi gian phén tich vira
phai, téc d6 1 mL/phit duoc lua chon.

3.1.5. Xay dung dwong chuan

Tién hanh do dung dich chuan c6 nong do
thay d6i tr 0,01 mg/L dén 50 mg/L véi
ca 3 chat. Két qua duong chuin cua
lutein: y = 140541x - 2036,8; R*=1,0000,
lycopen: y = 104597x - 1205,9; R? =
1,0000 va cua P-caroten: y = 85195x -
797,64; R?=0,9999.

Puong chuan cua ca 3 chat déu c6 hé sé
tuong quan R? > 0,9997 dat yéu cau cua
AOAC [10].

3.2. Nghién cwu lya chon phwong phap
xir Iy mau

3.2.1. Khao sat anh hwong caa dung moi
chiét mdu

Khao sat chiét mau bang 3 dung mdi khéc
nhau: diclomethan, n-hexan, ethyl acetat.

Két qua cho thdy trong mau nudc cam
nghién ctu chi phat hién lutein va B-
caroten. Khi do truc tiép khong dung
dung méi chiét, ham lugng lutein va pB-



caroten thu duoc rat thap so vai khi chiét
véi dung mai (chi dat khoang 30-70% so
v6i ham lugng chiét bang dung mdi n-
hexan). Khi st dung dung mdi chiét, ham
lwong lutein va B-caroten khi chiét bang
n-hexan 16n nhat so véi 2 dung méi con
lai. Do d6, dung moi n-hexan duoc lua
chon cho nghién ctu.

3.2.2. Khdo sat dung mdi hoa tan can

Viéc lya chon dung mdi hoa can rat quan
trong vi n0 anh huong téi kha nang hoa
tan cua chat phan tich vao dung moéi do.
Khao sat véi hai hé dung méi la methanol
va dung méi pha dong. Két qua cho thiy
ham luong lutein va B-caroten thu dugc
khi sir dung dung mdi pha dong dé hoa
cin déu cao hon khi sir dung methanol,
ddng thoi tin hiéu thu duoc 6n dinh hon.
Vi vay, hé dung moi pha dong duoc st
dung lam dung méi hoa can.

3.2.3. Khdo sat sé lan chiét

Chiét Iap lai 1a mot cach dé dam bao chat
phan tich dugc chiét téi da ra khoi nén
mau. Khi sé lan chiét ting 1én 2, 3 lan,
ham luong ca 2 chat c6 mat trong mau
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nudc cam tu nhién la lutein va p-caroten
déu cao hon hon chiét 1 l1an. Ham luong
chiét duoc sau khi chiét 3 1an so véi 2 lan
ting gan nhu rat it. Vi vay, dé két qua
chiét mau dam bao dong thoi tiét kiém
thoi gian va dung méi, nghién cau lya
chon chiét 2 lan.

3.3. Xac nhan gia trj sir dung cia
phuong phap

3.3.1. P$ on dinh h¢ thong

Sau khi tiém I3p lai 6 1an dung dich mau
chuan c6 nong d6 20 mg/L vao hé thdng
sic ky, gia tri RSD theo dién tich peak
cua lutein, lycopen, B-caroten twong tng
la 0,76%; 1,53%, 0,58% va RSD theo thoi
gian luu 1an luot 12 0,06%; 0,05%; 0,55%.
S6 dia Iy thuyét cua lutein, lycopen, B-
caroten lan luot 1a 14213 + 121; 8913 +
87; 34250 + 187.

Do léch chuan twong ddi cua ca thoi gian
lwu va dién tich peak ddi vai 3 chit déu
nhé hon 2%, dap ung theo yéu ciu cua
AOAC [10].

3.3.2. B¢ dac higu
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Hinh 3. D¢ dac hiéu cua phuwong phap phdn tich
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Két qua (Hinh 3) cho thdy maiu tring
khéng cho tin hiéu phan tich, mau chuan,
mau thuc va mau thuc thém chuén cho tin
hiéu chat phan tich tai clng thoi gian luu
voi sai léch nho hon 3%. Nhu vay,
phuong phép c6 d6 dac hiéu tét.

3.3.3. Gigi hgn phat hi¢gn (MDL) va gigi
han dinh lwong (MQL)

Tién hanh phan tich 13p lai 10 1an mau
thuc c6 nong d6 thap. Két qua MDL va
MQL cua lutein, lycopen, p-caroten lan
luot la 0,002 va 0,006 mg/L; 0,003 va
0,010 mg/L; 0,006 va 0,019 mg/L. Gia tri
R tuong ung véi 3 chat lan luot 14 8,59;
4,11; 4,17, céc gia tri R nay déu nam
trong khoang 4 - 10 dap Gng yéu cau cua
AOAC [10].

3.3.4. Dé chinh xéac

Khi phan tich lap lai 6 1an mau nudc cam
Vinh c6 phat hién dugc lutein va f-
caroten & muc noéng do6 0,1 mg/L va va
0,04 mg/L véi do léch chuan tuong doi
lan luot 1a 2,4% va 0,3% va khéng phat
hién dugc lycopen. Khi thém 0,5 mg/L
lycopen vao mau nudc cam ndy thi do
léch chuan khi phan tich mau thém chuan
nay vaéi lycopen la 1,3%. Nhu vay RSD
déu dat yéu cau dudi 11% theo AOAC
[10].

Do thu hdi caa phép phan tich 3 chat khi
thém cac muc noéng do6 khoang 50%,
100% va 200% so véi nong do cd trong
mau déu trong khoang 80 - 110% va do
léch chuan twong dbi khong vuot quéa 2%
(Bang 1). Piéu nay chung minh phwong
phap dap ung duoc yéu cau theo tiéu
chuan caa AOAC vé d6 thu héi [10].
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Bang 1. B¢ thu hai cua lutein, lycopen, -
caroten trén nén mdau nuéc cam Vinh.

Chff' t ffﬂf (t;,e:c: Dé thu hoi | RSD
‘1?;” viiham hegng | (R%) | (%)
mau thuc)

50 90,8 +93,6 | 0,35

Lutein 100 80,4+-816 | 0,33
200 103 + 106 | 1,12

50 81,0 +87,1| 0,73

Lycopen 100 879+905 | 0,78
200 99,9 =105 | 1,62

50 954 +96,8 | 0,18

[3-caroten 100 95,7+97,1| 0,36
200 83,7+86,9 | 1,20

3.4. Xac dinh ham lwgng carotenoid
trong mot sb giéng cam trong tai Viét
Nam

Ap dung quy trinh dd xdy dung va tham
dinh, tién hanh phan tich ham luong
carotenoid c6 trong nuéc cam duoc liy
theo gidng va dia phuong khac nhau tai
Viét Nam gdm 9 nhém mau. Cac méau déu
dugc ldy miu, mi hoa va luu theo ding
quy trinh cua Vién kiém nghiém an toan
vé sinh thuc pham quéc gia [11]. Két qua
phan tich carotenoid trong 45 mau cam
cia cac giéng cam khac nhau gém cam
Vinh (V), cam Sanh (S), cam X& Dboai
(XD), cam Cao Phong (CP) trong tai cac
vung dia ly khéc nhau thuoc Bic Giang
(BG), Hung Yén (HY), Tuyén Quang
(TQ), Quang Ninh (QN), Vinh Long
(VL), Nghé An (NA), Ha Giang (HG),
Hoa Binh (HB) gom 9 nhom mau, moi
nhom lay 5 mau.




Bdng 2. Ham lwong lutein, lycopen va f3-
caroten (trung binh + d5 léch chudn
(n=5)) trong nuwoc cam Viét Nam

Nhom mdu
o Lutein | Lycopen | f-caroten
(Tinh.gion (mg/L) (mg/L) (mg/L)
g cam)
0,092+ KPH* 0,041+
BG.V
0,003 0,002
0,032+ KPH 0,029+
HY.V
0,008 0,008
0,116+ KPH 0,042+
TQ.V
0,020 0,001
0,058+ KPH 0,031+
QN.V
0,007 0,005
0,221+ KPH 0,423+
TQ.S
0,039 0,099
0,051+ KPH 0,345+
VL.S
0,003 0,011
0,062+ KPH 0,031+
NA.XD
0,001 0,008
0,018+ KPH 0,020+
HG.XD
0,008 0,009
0,116+ | KPH 0,045+
HB.CP
0,014 0,003

(*nong dé dwéi MDL=0,003 mg/L)

Két qua phan tich cho thay, khong phét
hién thay lycopen trong cac mau cam Viét
nam dem phan tich. Ham lugng lutein va
B-caroten ndi chung thay doi tly thuoc
gidng cam va vung dia ly. Trong gidng
cam sanh ham lugng B-caroten va lutein
cao hon rét nhiéu so véi cac gibng cam
con lai trong nghién cau nay. Ham luong
lutein nam trong khoang tir 0,010- 0,260
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mg/L va c6 ham luong cao nhat trong
cam duoc trong tai Tuyén Quang. Ham
luong B-caroten nam trong khoang ham
luong tir 0,011 - 0,522 mg/L, ham lugng
cao nhat dugc tim thiy trong giéng cam
Sanh trong ¢ Tuyén Quang. Trong thoi
gian t6i, tiép tuc phan tich ham luong cac
carotenoid trong nudc cam véi cac gidng
cam, cic vung trong cam & Viét Nam
nhim tim ra nhitng tin hiéu dic trung vé
thanh phan hoéa hoc dé co thé phan biét
dugc cac gidng cam hodc ving dia ly
tréng cam.

4. KET LUAN

Nghién ctru da xay dung thanh céng quy
trinh xac dinh dong thoi lutein, lycopen
va pB-caroten trong nudc cam bing
phuong phéap sic ky long hiéu niang cao
(HPLC) detector PDA vai khoang tuyén
tinh rong tir 0,01 mg/L dén 50 mg/L. Quy
trinh xt ly mau tuong d6i don gian, cé thé
dé dang trién khai ¢ cac co so kiém
nghiém dia phuong. Phuong phap da
dugc xac nhan gid tri str dung va ap dung
dé phan tich mau nudc cam Viét Nam déu
khéng phat hién lycopen, ham Ilugng
lutein va B-caroten thay ddi theo gibng
cam va vung dia ly.

LOI CAM ON

Nghién ctru nay dwoc hd trg tir ngudn
kinh phi cua nhiém vu Khoa hoc va Céng
nghé cap Pai hoc Québc Gia Ha Noi ma sb
QG.23.68.
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