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Xac dinh dong théi crocin va crocetin trong thuc pham bang phuong phap
sac ky l6ng hiéu ning cao sii dung detector chuéi diod quang (HPLC-PDA)

P Thi Hong Thiiy'*, Pham Vin Khué', Nguyén Thi Anh Huong!,
Vii Thi Trang?, Lé Thi Thiy?, Lé Thi Hong Hao'?
ITruwong Dai hoc Khoa hoc tw nhién — Pai hoc qué'c gia Ha Noi, Ha Noi, Viét Nam

2Vién Kiém nghiém an toan vé sinh thuc ph(fm quéc gia, Ha Noi, Viét Nam
(Ngay dén toa soan: 25/05/2023; Ngay chdp nhédn dang: 13/09/2023)

Tom tit

Crocin va crocetin 1a hai hop chét c6 hoat tinh sinh hoc dugc tim théy trong nhuy hoa
nghé tay va qua danh danh. Trong cong nghiép thuc pham, do c6 mau vang hodc vang cam
tu nhién, ching dugc str dung dé tao mau trong thuc phém. Nghién ctru nay dugc thuc hién
nham t6i wu hoa phuong phép sic ky 16ng hiéu ning cao két hop detector chudi diod quang
(HPLC-PDA) dé x4c dinh dong thoi crocin va crocetin trong thue phdm. Mau phan tich dugc
chiét bang hdon hop acetonitril (ACN) : H20 (1:1, v/v) tai nhiét d6 40 °C trong 30 phut. Dung
dich mau duoc xac dinh bang sic ky 16ng hiéu ning cao HPLC-PDA véi cac diéu kién: Cot
Sunfire Cis (250 mm x 4,6 mm; 5 pm), pha dong gom acid formic 0,1% va ACN st dung
chuong trinh gradient. Phuong phéap c6 d6 dic hiéu t6t, dudng chuan cua crocin va crocetin
6 hé sé twong quan R? > 0,9997 va d6 lap lai, do thu hoi dat yéu cau cia AOAC. Gi6i han
phat hién (LOD) cta crocin va crocetin 1an luot 1a 0,5 mg/kg va 0,25 mg/kg. Phuong phép
da duogc ap dung dé xac dinh dong thoi crocin va crocetin trong 15 mau thyc pham cho két
qua: 13/15 mau phat hién ham lugng crocin, 11/15 mau phat hién ham lugng crocetin va
2/15 mau khong phat hién duoc ca crocin va crocetin. Trong d6, nhém bot danh danh co
chtra ham luong crocin va crocetin cao nhat (23,5 g/100g — 24,4 g/100g), miu chi tir kho -
qua danh danh da phoi hodc siy kho chira ham luong crocin va crocetin cao thtr hai trong
nhém thuc pham.

Tir khéa: crocin, crocetin, sic ky 1ong hiéu nang cao, HPLC, PDA, thuwc phdm

1. PAT VAN PE

Mau sic ciia thuc pham déng vai trd quan trong trong viéc tao nén gia tri cam quan
ctia thyc pham, gop phan lam cho mén an trd nén dep mét, ngon miéng va phong phi hon.
C6 thé dung pham mau thyc phdm hodc pham mau cé ngudn gbe tuy nhién dé tao mau cho
thyc phim. Pham mau c6 ngudn tw nhién ngay cang duoc quan tim hon do tinh chit tw nhién,
an toan cho ngudi sir dung. Trong s6 cac chat tao mau c¢6 ngudn gdc tu nhién, crocin va
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Xdc dinh déng thdi crocin va crocetin frong thuc phdm...

crocetin 13 thanh phan tao mau vang hodc mau vang cam trong thuc pham, thuong cé trong
qua danh danh va nhuy hoa nghé tay.

Crocetin va crocin (digentiobiosyl ester ctia crocetin) 1a thanh phan c6 hoat tinh sinh
hoc cua nghé tay duoc sir dung lam gia vi cao cép, c6 cong thuc cAu tao & Hinh 1. Ngoai ra,
chung ciing dugc tim thay trong qua danh danh (Gardenia jasminoides Ellis), 13 vi thudc thao
dugc cb truyén — chi tr. Khi sir dung qua dudng udng, crocetin nhanh chéng duoc hap thu
vao tudn hoan méu va phan bd rong rii vao cac md ngoai mach mau cia co thé. Crocetin va
crocin di dugc ching minh 13 ¢6 hiéu qua trong viéc phong ngira va/hodc diéu trj mot sb
bénh nhu xo vita dong mach, thiéu méu co tim, sé¢ xuét huyét, ung thu va chin thuong nao
[1, 2]. Cac hop chét nay phat huy tac dung sinh hoc va duoc 1y chu yéu thong qua kha ning
chéng oxy hoa manh ctia ching. Bén canh céc hoat tinh sinh hoc quy, do crocetin va crocin
¢6 mau vang nén ching ciing dugc sir dung véi vai tro 1a chit tao mau c¢6 ngudn gdc ty nhién
trong ché bién thyc pham.
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Hinh 1. Céng thirc cdu tao ciia crocin (a) va crocetin (b)

Ngudi tiéu ding c6 xu huéng lya chon céc san pham cé ngudn gde tu nhién dé dam
bao tinh an toan cua san pham. Dya trén xu hudng niy, cic nha san xuat da dan thay thé viéc
sir dung phdm mau tong hop bang cac loai pham mau chiét xuat tir tw nhién. Mac du phdm
mau c6 ngudn gdc tu nhién an toan va cé nhiéu loi ich véi stc khoe con ngudi nhung gia
thanh cao va do bén mau kém hon so v6i pham mau tong hop. Do d6, dé gitip cac nha san
xuét kiém soat chit lugng san pham, d& dam bao quyén loi ngudi tiéu ding, viéc phét trién
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cac phuong phap phan tich cac chat mau c6 ngudn gbc tu nhién dang ngdy dugc quan tim
va phat trién.

Hién nay, trén thé gidi, c6 mot sé nghién ctru di dugc coéng bd vé phuong phap xac
dinh crocin va crocetin trén mot s6 nén mau nhu: nhuy hoa nghé tay (saffron), qua danh danh
(chi tir), mi tdm, nude giai khat...str dung cac ki thuat nhu: sic ky ban mong TLC [3], dién
di mao quan CE [4], quang phd (UV), sic ky 16ng hiéu ning cao (HPLC) [ 5-10]... Trong
d6, phuong phép sic ky 1ong (HLPC) 1a k¥ thuat duoc nhiéu nghién ctru str dung do tinh phd
bién, do nhay, do chon loc va do chinh xac cao, dé)ng thoi qua trinh xir Iy mau trong céc nén
mau thuc pham twong ddi don gian. Do d6, nghién ctru nay lua chon phuong phép sic ky
16ng hiéu ning cao HPLC-PDA dé xac dinh dong thoi crocin va crocetin trong thyc pham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru

béi tugng nghién clru: mau gia vi, banh keo, mut, thach, mi tdm, chi tir khd, qua danh
danh, bot danh danh 14y ngiu nhién trén dia ban thanh phd Ha Noi.
2.2. Héa chit, chit chuin

Céc chat chuan: Chat chuan Crocin va crocetin tir TRC; d6 tinh khiét > 95%, cac hoa
chét: acid formic, methanol, ethanol, acetonitril tir Merck.
2.3. Thiét bi

Hé thong sic ky long hiéu ning cao HPLC (Alliance, Waters) trang bi detector PDA;
cot sic ky Sunfire Cis (250 mm x 4,6 mm; 5 um) va cac thiét bi phu trg khac cta phong thi
nghiém.

2.4. Phuong phap nghién ctru
2.4.1. Phwong phdp xir Iy mdu

Can chinh x4c 0,1 — 5,0 g mau da dong nhit vao éng falcon 50 mL, thém 30 mL dung
moi CH3CN:HO (1:1, v/v), lac déu. Rung siéu am & nhi¢t do 40 °C trong 30 phut. Gan dich
chiét vao binh dinh mutc 50 mL. Chiét lap lai bang 20 mL CH3CN:H,O (1:1, v/v). Gop dich
loc vao binh dinh mirc va dinh mc dén vach 50 mL. Dung dich dugc loc qua giéy loc va
mang loc 0,45 pm trude khi tiém vao hé théng HPLC.

2.4.2. Diéu kién phén tich HPLC-PDA

Diéu kién phan tich dong thoi crocin va crocetin bang hé thdng sic ky 1ong hiéu ning
cao (HPLC), detector: PDA, téc do dong: 1,0 mL/phut, thé tich tiém: 10 pL.

Thanh phan pha dong: Kénh A: acid formic 0,1% va kénh B: ACN véi ché do gradient:
Tir 0 dén 7 phut giam tir 80% A xudng 70% A, giam tiép xubng 30% A trong 3 phut, giir 6n
dinh trong 5 phut, ting 1én 80% A va giit 6n dinh trong 5 phut. Tong thoi gian phan tich 1a
20 phut.
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2.4.3. Phwrong phdp tham dinh

Panh gia tham dinh phuong phéap théng qua cac thong sé sau: Do dic hiéu sir dung
mau tring 12 hdn hop dung méi chiét mau, duong chuén, giéi han phat hién (LOQ) va gidi
han dinh Iuvgng (LOQ) dugc xac dinh theo ty 1€ S/N, d6 chum cua phuong phép (46 1ap lai),
d6 dung ciia phuong phap (d6 thu hdi) duoc tién hanh trén cac nén miu: my tom, qua danh
danh, mut, thach, nudc giai khat.

3. KET QUA VA THAO LUAN
3.1. T6i wu hoéa diéu kién sic ky léng
3.1.1. Lwa chon budc song phat hién

Dé lya chon budc song thich hop ghi sic ky d6 khi phan tich dong thoi crocin va
crocetin trén detector PDA, tién hanh quét pho UV-Vis trong khoang 190 — 800 nm, chon
cuc dai hép thu cho mdi chét va thu duogc két qua nhu Hinh 2.

8.809 Peak 1 Crocin
439A7464_0

0.015

0.010

AU

0.005
260.3

324.6 538.2566.3 654.5696.3 793.4
0.000

427'6451 .8

0.80

0.60

AU

0.40

0.20
255.5

Shlies, 642.3676.6704.9741.8
0.00

300.00 400.00 500.00 600.00 700.00
nm

Hinh 2. Phé hdp thy phan tir UV-Vis cia crocin (hinh trén) va crocetin (hinh dwdi)

Pé giam anh hudng ctia dung mai va tap chit nhung vin dam bao dugc do nhay cia
phuong phap, budce song 440 nm duoc Iya chon dé xac dinh dong thoi crocin va crocetin.
3.1.2. Khao sdt pha dong

Pha dong 1a yéu t6 quyét dinh dén hiéu qua tach sic ky. Nhin chung, pha dong c6 thé
anh huong dén: do chon loc ctia hé pha, thoi gian luwu giit cua chat phan tich, do rong cua pic
sdc ky... Tham khdo mdt s6 tai liéu [2, 9, 10], cac dung mdi dugc lya chon khao sat gém:
acid formic 0,1% : ACN (1:9,v/v) ché d6 dang dong; acid formic 0,1% va ACN véi chuong
trinh gradient 1 va 2 twong ung voi Bang 1.
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Bdng 1. Chuong trinh gradient

Gradient 1 Gradient 2

Thoi Té‘c do Acid ACN Thoi Téf: do Acid ACN
gian dong formic %) gian dong formic %)
(phut)  (mL/phut) 0,1% (%) (phut) (mL/phat) 0,1% (%)

0,00 1,00 70 30 0,00 1,00 80 20
5,00 1,00 70 30 5,00 1,00 70 30
10,00 1,00 30 70 10,00 1,00 30 70
15,00 1,00 30 70 15,00 1,00 30 70
15,10 1,00 70 30 15,10 1,00 80 20
20,00 1,00 70 30 20,00 1,00 80 20

Két qua cho théy, khi str dung pha dong 1a acid formic 0,1% va ACN & ché d6 do dfmg
dong thi pic ctia cac chat phan tich khong tach dwoc khoi nhau. Khi sir dung pha dong 1a acid
formic 0,1% va ACN theo chuong trinh gradient 1 thi pic cic chat phan tich tich dugc khoi
nhau, tuy nhién pic crocin khong can ddi va tin hiéu crocin cling ra som tai phut 3,2 lam két
qua khi phan tich khong dam bao. Khi str dung acid formic 0,1% va ACN theo chuong trinh
gradient 2 thi cho két qua cac chat phan tich tach ra khoi nhau, crocin ra truéc & 8,651 phut
va crocetin ra sau & 14,729 phut, hai pic nhon hon, tin hi¢u duong nén thép. Vi vy, trong
nghién ctru nay pha dong acid formic 0,1% va ACN theo chuong trinh gradient 2 dugc lya
chon dé phan tich ddng thoi crocin va crocetin. Hinh 3 1a sac ky d6 dung dich chuan hdn hop
crocin va crocetin st dung pha dong acid formic 0,1% va ACN theo chuong trinh gradient

002 -
(b) Crocetin | (c) Cmcelms
¢
N
0.04 3 1 0084 3
= Crocin 5 004] Cr‘n_cm
Ed Ed

0024
0.02+

0.00+

, . G e e — | R e |
000 500 1000 1500 000 500 1000 15.00 20
Mnues Mnues

razaz
o

Hinh 3. Sdc ky 6 dung dich chudn hén hop hai chat: (a) & ché dp diang dong, (b) sik
dung chwong trinh gradient 1, (c) su dung chuwong trinh gradient 2

3.2. T6i wu hoa diéu kién xir Iy miu
3.2.1. Khdo sat dung méi chiét

Do crocin ¢6 kha ning tan tdt trong nudc, tan it trong dung méi hitu co. Crocetin tan
it trong nudce, tan tbt trong dung moi hiru co va tham khao mét s6 tai lidu [2,9, 10], cac loai
dung méi thiy phan khac nhau (CH3CN, CH30H, C;HsOH, H,O, CH3CN:H>O (1:1,v/v),
C>HsOH:H>O (1:1, v/v) da duogc lya chon dé khao sat trén nén mau bot danh danh. Két qua
thé hién & trong Hinh 4.
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Hinh 4. Két qua khao sdt anh hwéng ciia dung méi chiét mau

Két qua chi ra trong Hinh 3 cho thiy: Ham luong ciia crocin va crocetin khi sir dung
CH3CN:H0 (1:1, v/v) cho ham lugng chit phan tich cao nhit. Do d6, dung moi
CH3CN:H2O (1:1, v/v) dugc lya chon dé thuc hién céac khao sat tiép theo.

3.2.2. Khdo sat kj thudt chiét mdu

Céch chiét mau anh huéng kha 16n dén kha ning phan tan va chiét cac chat ra khoi
nén mau. Dua vao diéu kién phong thi nghiém, bdn cach chiét khac nhau: sit dung lac tay,
sir dung may lac ngang, lic vortex va sir dung bé rung siéu am da duoc lua chon khéao sat
trong nghién ctru nay. Két qua thé hién trong Hinh 5.
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Hinh 5. Két qua khdo sdt ky thudt chiét mau

Dua vao két qua thu duoc, d6i v6i crocetin khi sir dung lic ngang va rung siéu 4m cho
két qua khac nhau khong c6 nghia. Tuy nhién, di véi crocin khi sir dung rung siéu am thi
cho ham lugng cao hon khi st dung lic ngang. Do d6, k¥ thuat rung siéu am dugc lya chon
trong nghién ctru nay.

3.2.3. Khdo sdt nhiét d¢ chiét mau

Do nhiét d6 1a mot yéu td anh huong dén d6 tan va kha ning tach ciia chit phan tich

ra khoi nén miu. Tir 46, trén ciing mot nén mau bot danh danh, tién hanh chiét miu & cac
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muc nhi¢t d§ khac nhau: nhiét d§ phong (25+5 °C), 40 °C, 50 °C, 60 °C, 70 °C. Két qua
khao sat thé hién trong Hinh 6.
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Hinh 6. Két qua khdo sdt anh hwéng ciia nhiét dg chiét mau

Dua vao két quéd thu dugc trong Hinh 6, ham lugng cua crocetin dat cao nhét trong
khoang nhiét d6 phong dén 40 °C va giam khi tang nhiét do tir 50 °C dén 70 °C. Ham lugng
crocin trong mau ting 1én tir nhiét d6 phong dén 40 °C va khong c6 sy khac biét ¢ nghia &
cac nhiét do 40 °C, 50 °C, 60 °C, 70 °C. Do @6, nhiét do 40 °C duoc luva chon lam nhiét do
chiét miu cho céac khao sat tiép theo.
3.2.4 Khdo sdt thoi gian chiét mau

Trén cing mot nén miu bot danh danh, tién hanh chiét mau ¢ cac murc thoi gian rung
siéu am khéc nhau: 10 phat, 20 phat, 30 phut, 40 phuat, 50 phut, 60 phit d6i véi nén mau bot
danh danh. Két qua khao sat thé hién trong Hinh 7.
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Hinh 7. Két qua khdo st dnh hwéng cia thoi gian chiét mau
Két qua chi ra trong Hinh 7 cho thdy ham luong crocin va crocetin thu duoc trong mau
& thoi gian chiét 30 phit tré 1én cho két qua ham lugng hai chat chiét khong c6 su thay doi.
Pé tiét kiém thoi gian va dam bao hi¢u qua, thoi gian chiét mau 30 phut dugc lya chon cho
cac khao sat tiép theo.
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3.2.5. Khdo sdt sé lan chiét lap lai

Chiét 1ap lai 1a mot cach dé dam bao chat phan tich dugc chiét t6i da ra khoi nén mau.
Nghién ctru nay da tién hanh khao sat s6 1an chiét 1ap lai: 1 lan, 2 14n, 3 1an, 4 lan. Két qua
dugc trinh bay trong Hinh 8.
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Hinh 8. Két qua khdo sdt sé lan chiét ldp lai

Két qua Hinh 8 cho thiy, ddi voi ca crocin va crocetin, khi chiét 1ap lai 2 lan tro 1én
thi cho két qua khac nhau khong cé nghia. Nhu vay, dé tiét kiém thoi gian ciing nhu hoa chat
ma két qua chiét mau dam bao thi nghién ctru lwa chon chiét 1ap lai 2 1an.

3.3. Tham dinh phwong phap

Do dic hiéu ctia phuong phap duge danh gia théng qua viée phan tich mau trang, mau
chudn va mau tring thém chuan. Két qua chi ra mau tring khong cho tin higu chat phan tich,
méu chuan va mau thém chuén cho tin hi¢u chat phan tich tai cing thoi gian luu véi sai léch
thoi gian luu khong quéa 1%. Do d6, phuong phap c6 d dic hiéu tot. Két qua dugc thé hién
trén Hinh 9.

0.0010 -
Crocetin Crocetin

§ g
f'f‘ 0.0005 0.010 o ‘o_al
, 2 5 &
g ™® Crocin 3 2 00000 W 2 s E
b 0.005 4 -
0.05 N 260008 ":
g 1
Nt 0000 RS | E—
000 -0.0010
0.00 5.00 10.00 15.00 20.0C 0.00 5.00 10.00 15.00 20.0C 0.00 5.00 10.00 15.00 20.0C
Mnutes Mnutes Mnutes
(a) Dung dich chuan (b) Mau trang (c) Mau trang thém chuan

Hinh 9. Két qua khdo sat @ déic hiéu

Puong chuan duoc xay dung v6i ndng do thay doi tir 1,50 mg/L dén 50 mg/L ddi véi
crocin, thay d6i tir 0,75 mg/L dén 15 mg/L d6i véi crocetin bang cach khao sat su phu thudc
ctia tin hiéu dién tich pic vao néng do. Két qua phuong trinh duong chuan, hé sé twong quan,
gidi han phat hién (LOD) va gidi han dinh luong (LOQ) cua cac chét phan tich dugc trinh
bay trong Bang 2. P6 chum (RSD%) va d6 ding (R%) cia cac chét phan tich trén mot sb
nén mau duoc thé hién trong Bang 3.
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Bing 2. Két qua phwong trinh dwong chudan, LOD va LOQ cua chdt phdn tich

Tén chat Phuwong trinh dwong  Hé sé twong LOD LOQ
phan tich chudn quan R? (mg/kg) (mg/kg)
Crocin y =4903,7x — 6608,7 0,9997 0,5 1,65
Crocetin y=102519x - 62164 0,9999 0,25 0,85

Bing 3. Két qua danh gid @6 chum va do diing

i = Théng Két qua% Théng Két qua%
Nén mdu x " : X . .
s0 Crocin Crocetin s0 Crocin Crocetin
Mi tom 33 1.9 92,2-102.2  90,6-106,1
Qua danh danh 3,6 3,6 91,1-104,8  95,0-102,3
Mut RSD% 4,5 5.2 R% 90,9-103,3 90,0-103,9
Thach 4.8 3,2 93,1-101,7 91,9-104,3
Nudce giai khat 2,5 2,2 83,2-97,7 87,6-108,7

Phuong phap c6 do dac hiéu tdt, duong chuin cua crocin va crocetin 1an luot ¢ hé sb
twong quan R? = 0,9997 va R? = 0,9999. D¢ lip lai (RSD: 1,9-5,2%) va do6 thu hdi (R: 83-
108%) dat yéu cau cia AOAC. Gi6i han phat hién (LOD) cta crocin va crocetin lan luot 13
0,5 mg/kg va 1,65 mg/kg. Gidi han dinh lugng (LOQ) cia crocin va crocetin lan luot 12 0,25
mg/kg va 0,85 mg/kg. LOD cuia cic chat phan tich trong nghién ctru ndy nhay hon hoic
twong duong so v&i LOD ciia chit phéan tich trong mot sb nghién ciru trén thé gisi [6, 7].
Nhu vay, phuong phap c6 do nhay, do dic hiéu va d6 chinh xac dat yéu cau phén tich dong
thoi ham lugng crocin va crocetin trong nén mau thuc pham.

3.4. Phan tich dong thoi ham lwong crocin va crocetin trong mdt s6 mau thue té

Ap dung quy trinh phan tich t6i vu & trén dé phan tich ham luong crocin va crocetin
trong cac mau thuc pham trén thi trudng Ha Noi thu duoc két qua trong Bang 4.

Két qua phén tich 15 mau khac nhau néu trong Bang 4 cho thiy c6 13/15 mau phat
hién ham lugng crocin, 11/15 mau phat hién ham lugng crocetin va c6 2/15 mau khong phat
hién dugc ca crocin va crocetin. Trong do, nhom bt danh danh c6 chira ham luong crocin
va crocetin cao nhat (23,5 g/100g — 24,4 g/100g), mau chi tir khé — nguyén liéu dau dé tao
ra bot danh danh, c6 chira ham luong crocin va crocin 16n thir hai. Cac nhom thuc phdm bd
sung nhu thuc phém chtrc nang, nudc sét, gia vi, mi tom, nudc giai khat, mut thi c6 ham
lwong tong crocin va crocetin nam trong khoang tir 1,98 mg/kg dén 108 mg/kg. Két qua cho
thdy cac mau c6 ngudn gdc tir qua danh danh c6 chtra ham lugng crocin va crocetin phi hop
dé thay thé cac pham mau tong hop mau vang, mau cam trong ché bién va san xuét thuc
pham.
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Bing 4. Két qua phan tich trén mot sé nén mau thwe pham

I A A
Mau nguyén liéu g/100g g/100g g/100g
1  Botdanh danh 1 23,1 0,42 23,5
2 Botdanh danh 2 23,8 0,72 24,4
3 Chi tr kho 3,13 0,30 3,43
Mau thanh phim mg/kg mg/kg mg/kg
4 Thue pham chirc 61,1 30,9 92,0
nang 1
5 Thuc pham chc 65,4 16,4 81,8
nang 2

6 Nudc sot 1 57,2 16,3 73,5
7 Nudre sét 2 60,9 KPH 60,9
8 Giavi 1 65,6 20,8 86,4
9 Giavi2 75,5 KPH 75,5
10 Mi tom 1 61,9 16,8 78,7
11 Mi tom 2 1,24 0,74 1,98
12 Nudc giai khat 1 4,68 1,76 6,44
13 Nudc giai khat 2 KPH KPH KPH
14 Mt 1 82,2 25,6 108
15 Mut 2 KPH KPH KPH

So véi cac nghién ctru di cong bb [4, 6, 7, 10], ddi twong ap dung ciia phuong phép
trong nghién ctru ndy phong phii va da dang hon, tir cic mau nguyén liéu c6 ham lugng cao
dén cac miu thuc pham c6 ham luong thap. Pic biét, phuong phap van co thé thuc hién
dugc v6i cac mau thue pham c6 ham lwong mdi chét phén tich thip hon 1% ma khong can
str dung dén k¥ thuat cao nhu LC-MS/MS [6, 7].

4. KET LUAN

Nghién ciru da thanh cong trong viée xac dinh dong thoi ham lugng crocin va crocetin
trong thyc phdm bang phwong phap sic sic ky long hiéu ning cao sir dung detector diod
quang (HPLC-PDA). Quy trinh phén tich duoc t6i wu cho mot s nén mau thyc pham.
Phuong phép cling da dugc thdm dinh vé do dic hiéu, duong chuén, d6 chum, d6 ding va
gi61 han phat hién, gidi han dinh lugng. Cac thong s6 thAm dinh déu dat yéu cau ciia AOAC.
Quy trinh d duogc 4p dung dé phan tich 15 mau thuc phdm khac nhau. Phuong phép co thé
dugc mé rong dé xac dinh déng thoi ham lugng crocin va crocetin trong nhiéu loai thuc
pham khac.
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Simultaneous determination of crocin and crocetin in food samples by high-
performance liquid chromatography (HPLC-PDA)
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Vu Thi Trang?, Le Thi Thuy?, Le Thi Hong Hao!*?
! University of Science, Vietnam National University, Hanoi, Vietnam

’National Institute for Food Control, Hanoi, Vietnam

Abstract

Crocin and crocetin are two bioactive compounds found in saffron and gardenia. In the
food industry, due to their natural yellow or orange color, they are used as food colouring.
The study was carried out to optimize the high-performance liquid chromatography
combined with a photodiode detector (HPLC-PDA) to simultaneously determine the crocin
and crocetin content in food. Analytical samples were ultrasonicated with ACN:H20 (1:1,
v/v) solvent for 30 minutes. The sample solution was determined by HPLC — PDA with the
following conditions: Sunfire Cis column (250 mm x 4.6 mm; 5 pm) mobile phase consisting
of 0.1% formic acid and ACN using gradient program. The method has good specificity, the
standard curves of crocin and crocetin have correlation coefficients R? > 0.999, respectively,
repeatability and recovery meet AOAC requirements. The limit of detection (LOD) for
crocin and crocetin were 0.5 mg/kg and 0.25 mg/kg, respectively. The method has been
applied to simultaneously determine crocin and crocetin in 15 real samples and results in 13
out of 15 samples detecting crocin content, 11 out of 15 samples detecting crocetin content,
and in 2 out out of 15 samples. neither crocin nor crocetin was detected. The gardenia powder
group contained the highest content of crocin and crocetin (23.5 g/100g — 24.4 g/100g) and
dried lychee samples - sun-dried or dried gardenia contains the second highest
concentrations of crocin and crocetin in the food group.

Keywords: Crocin, crocetin, high-performance liquid chromatography, HPLC, PDA,

food
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