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Abstract

There has been no announcement on the standardization and testing of cynarin in
dietary supplements containing artichokes in Vietnam. The high-performance liquid
chromatography (HPLC) method was developed to determine cynarin in dietary
supplements containing artichokes. The sample was extracted twice with 80% methanol
solvent and ultrasonicated at 50°C for 20 minutes. Centrifuge at 6000 rpm for 5 minutes,
filter, and inject into HPLC system with XBridge C18 column (250 mm x 4.6 mm, 5 um)
and corresponding pre-column, mobile phase consisting of two solvents phosphoric acid 0,
1% and acetonitrile eluted according to gradient program, flow rate ImL/min, detection
wavelength 322nm. The calibration curves for cynarin had R? = 1, and the validation
parameters met AOAC standards. The method detection limits and the limit of quantification
were 3.00 mg/kg and 10.0 mg/kg, respectively. The validated method was applied to
determine cynarin in 15 dietary supplement samples. The content of cynarin varied
depending on the manufacturer.
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Nghién ciiu dinh lugng cynarin trong thuc pham béo vé siic khde chiia actiso hang
phuong phap sac ky I6ng hiéu ning cao

Mac Thi Thanh Hoa?, Lé Tuyét Chinh', Nguyén Thi Van Anh’, Bui Trong Huy’,
Nguyén Vin Khoa?, Nguyén Quang Hung?, Cao Cong Khanh? Nguyén Pirc Thanh®*

YHoc vién Y Duoc hoc Cé z‘ruyén Viet Nam, Ha Noi, Viét Nam
2Vién Kiém nghiém an toan vé sinh thire pham Quoc gia, Ha Néi, Viét Nam
*Hoc vién Quan Y, Ha Noi, Viét Nam

Tom tiit

O Viét Nam, cho dén nay chua c6 cong bd nio vé viée tiéu chuan hoa va kiém nghiém
cynarin trong thyc pham, thuc pham bao vé stic khoe c6 chira actiso. Do d6, dé kiém soat va
dam bao chét luong san pham, nghién ciru nay da phat trién phuong phap HPLC-PDA dé
dinh lugng cynarin trong thuc phém béo vé strc khoe chira actiso. Mau duoc chiét 1ap hai
1an bang hon hop dung mébi methanol: nudc (80:20, v/v), siéu 4m & 50°C trong 20 phit. Dich
chiét duogc ly tdm véi tdc do 6000 vong/phut trong 5 phut va loc, tiém vao h¢ HPLC véi cot
XBridge C18 (250 mm x 4,6 mm, 5 pm) va tién cot twong tng. Pha dong gdm hai dung moi
acid phosphoric 0,1% va acetonitril rira giai theo chuong trinh gradient, téc do dong 1
mL/phat. Budc song phat hién cua cynarin 1a 322nm. Phuong phéap cho khoang tuyén tinh
0,25 — 49,4 ug/mL (R? = 1), gidi han phat hién va gi6i han dinh luong 1an luot 1a 3,0 mg/kg
va 10 mg/kg, d6 thu hdi tir 86,5 — 109%, d6 1ap lai (1,43 — 4,48%) dap tng yéu cau AOAC.
Phuong phép da duoc ap dung dé phéan tich ham lugng cynarin trong 15 mau thyc pham bao
vé strc khde co actiso trén thi truong.

Tir khoa: Cynarin, actiso, HPLC, thuc phcfm bdo vé surc khoe.

1. PAT VAN PE

Actiso ¢6 tén khoa hoc 1a Cynara scolymus L., ho Cuc (Asteraceae), 1a dugc liéu dem
lai nhiéu loi ich cho strc khoe con ngudi nhu phuc hoi té bao gan, ting chirc ning chong doc
ctia gan, phong ngtra bénh xo vira dong mach, 1am ha cholesterol mau, chéng ung thu va
chéng oxy hoa [1]. Ngoai ra, actiso con c6 tic dung thong tiéu [2]. Theo Dugc dién Viét
Nam V, bo phan ding 14 1a da phoi hodc sdy kho [3]. Thanh phan hoa hoc cua 14 cia actiso
bao gdm cac acid hitu co, cac hop chat flavonoid (din chat cta luteolin) va cac thanh phan
khac [4]. Thanh phan chiém ham luong cao 1a acid phenolic, trong d6 acid dicaffeoyl-1,3-
quinic (cynarin) 1a hoat chat chinh ¢ vai tro quan trong [2]. Nhiéu nghién ctru d3 chi ra rang
Cynarin c6 tdc dung tri s61 mat, ha cholesterol mau, tang cuong bao vé gan [5]. Gan day,
cynarin ciing dugc chimg minh c6 hoat dong chdng lai virus gay suy giam mién dich & ngudi
(chéng HIV-1; 44). Ngoai ra, cynarin c6 hoat tinh chdng oxy héa, khang cholinergic, kha
nang khu, loai bo géc tu do va lién két kim loai rd rét [6].
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Cynarin 1a mét acid phenol dan xuét cta acid caffeic, 1a chit két tinh khong mau, it tan
trong nudc lanh, tan nhiéu trong nuéc noéng va cac loai alcol. Cynarin 1a mét acid yéu, khi
tan trong dung dich kiém c6 mau vang va khong bén [7].
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Hinh 1. Cong thirc héa hoc cuia cynarin

Trén thé gidi, da c6 nhiéu nghién ctu dinh lugng cynarin trong actiso bang phuong
phap HPLC trén hoa actiso, la actiso, thuc phém bao vé stc khoe va dugc phém chtra actiso.
Qing Shen va cong sy tién hanh phan tich 3 dan xuét acid cafeoylquinic trong hoa va la
actiso béng LC-MS/MS véi cot C18-silica (50 mm x 2,1 mm, 2,7 um), chuong trinh gradient
pha dong gbém acid formic 0,1% va acetonitril (ACN). Phuong phép c6 gi6i han phat hién
(LOD) va gi6i han dinh luong (LOQ) cta cynarin lan luot 13 0,008 ng/mLva 0,025 ng/mL
[8]. Trong mot cong bd khac, Amanda de Assis Carneiro va cong su da dinh lugng sau dan
xudt acid caffeoylquinic trong vién nén va vién nang chira actiso. Mau dugc chiét bang hdn
hop dung méi methanol: nude (3:7, v/v). Cot sac ky C18 (250 mm x 4,6 mm, 5 pm) véi pha
dong gom acid phosphoric 0,5% va acid phosphoric 0,5% trong acetonitril rira giai theo
chuong trinh gradient. Phuong phép c6 d¢ thu hi tir 108 - 112%; RSD = 1,96%; gid1 han
phat hién va gi6i han dinh luong 1an luot 13 0,27 pug/mL va 0,89 pg/mL [9].

Dugc dién Viét Nam V quy dinh sir dung phuong phap UV-Vis dé xac dinh ham luong
cynarin trong 14 va cao dic actiso [3]. Tai Viét Nam, Nguyén Quéc Théng va cong sy da xac
dinh cynarin trong cao chiét actiso bang sic ky long pha dao v&i cot Shim-pack GISS C18
(100 mm x 2,1 mm; 1,9 um), pha dong gém hai dung moi methanol: acid acetic 5% = 10 :
90 (v/v). Phuong phép co tong thoi gian phén tich 25 phat, thoi gian luu cia cynarin 14
10,939 phat; LOD = 0,64 pg/mL va LOQ = 1,93 pug/mL [10]. Tuy nhién, trong thuc pham
bao vé stc khoe chira nhiéu duge lidu c6 thé anh huodng dén d6 chinh xac cta két qua. Hon
nira, trén nhiu thuc phdm bao vé strc khoe chwa ¢ cong bd ham luong cynarin trong acitso.
Vi vdy, nghién ctru nay da phat trién phuong phap HPLC véi detector PDA dé dinh lugng
cynarin trong thyc phim bao vé sirc khoe chira actiso.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ctru

Nhom nghién ctru tién hanh xay dung va tham dinh trén ba nén mau dang bdt, dang
nhiéu dau va dang long dugc luu hanh trén thi truong.
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2.2. Héa chit, chat chuin

Chat chuan cynarin (98,7%) c6 ngudn goc tir Chromadex (M§), ASB-00003991-005,
00003991-915. Cac dung mdi methanol, acetonitril, acid ortho-phosphoric, acid formic, acid
acetic déu c6 ngudn goc tir Merck (Purc). Nudce ding trong nghién ctiru dugc lam sach tir hé
thdng MilliQSP (Merck, Drc).

Dung dich chuén gbc 494 pg/mL dugc chuén bi bing cach can chinh x4c khoang 12,5
mg chuan cynarin trén can phén tich c6 do chinh x4c 0,1 mg, chuyén vao binh dinh mirc 25
mL. Hoa tan va dinh mtc bang methanol. Cac dung dich chuén trung gian va chuan lam viéc
duoc pha lodng tir chuan gdc véi dung moi methanol.

2.3. Thiét bi

Hé théng sic ky 1ong hiéu ning cao HPLC Alliance — Waters €2695 két nbi véi
detector 2998 PDA cua hiang Waters. Cot sac ky XBridge C18 (250 mm x 4,6 mm, 5 pm)
véi tién cot twong tng cua hiang Waters va cac dung cu phu trg khac.

2.4. Phwong phap nghién ctru
2.4.1. Diéu kién HPLC-PDA

Duya vao tai liéu tham khao [9, 11, 12] va cac diéu kién sin c6 tai phong thi nghiém,
str dung cot sac ky XBridge C18 (250 mm x 4,6 mm, 5 pm) véi detector PDA. Tdc d6 dong
1 mL/phut va thé tich tiém mau 10 pL. Tién hanh nghién ctru cac diéu kién HPLC-PDA
gom:

Trén co s& quét phé UV-Vis, lya chon budc song phat hién trong khoang 190-800nm
ddi véi cynarin chuin va chon bude song hép thu cuc dai.

Khao sat thanh phan pha dong: Khao sat 03 hé dung méi pha dong: hé dung moi 1
(acid formic 0,1% va ACN), hé dung moi 2 (acid acetic 1% va ACN), hé dung moi 3 (acid
phosphoric 0,1% va ACN). Sau d6 tién hanh khao sat cac chuong trinh pha dong dang dong
va gradient.

2.4.2. Quy trinh xir Iy mdu

Duya vao tai liéu tham khao [8, 9, 12], quy trinh xtr I mau duy kién nhu sau: Mau duoc
dong nhat, can 0,5 g vao 6ng ly tim 50 mL. Thém dung méi chiét (methanol; methanol :
nudc, 80 : 20, v/v; methanol : nudc, 50 : 50, v/v), lac ngang hodc rung siéu am 10, 20, 30
phiit & diéu kién nhiét d6 30°C, 50°C, 80°C. Dich dugc ly tdm trong 5 phiit ¢ toc do 6000
vong/phut. Gan dich vao binh dinh mirc 50 mL, cac lan chiét sau (kho sat chiét 1, 2, 3 lan)
tiép tuc gdp dich vao binh dinh mtrc 50 mL. Pinh mirc dén vach bang dung mai chiét, loc
qua mang loc 0,45 um thu duoc dich chiét va tiém va hé théng HPLC-PDA.

Déi vai chiét 1 1an: thém 40 mL dung mai chiét. Di véi chiét 2 1an: mdi 1an thém 20
mL dung moéi chiét va gop dich. D4i vai chiét 3 1an: 1an 1 va 1an 2 thém 20 mL dung moi
chiét, 1an 3 thém 10 mL dung mdi chiét va gop dich.

Ddi v6i nén mau dang dau: thém khoang 25 mL n-hexan, day nép, lic déu béng vortex,
sau do6 ly tim 6000 vong/phut trong vong 5 phit. Gan dich va dé khé tu nhién trong ti hut,
sau d6 thyc hién twong ty quy trinh chiét mau nhu trén.

2.4.3. Tham dinh phwrong phdp
Tién hanh thim dinh phuong phap dua trén cic quy dinh cia AOAC [13]:
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Do dic hiéu ctiia phuong phap duoc danh gia théng qua viée phan tich mau trang (thanh
phan duoc trinh bay trong Bang 1), mau chuin va miu tring thém chuan.

Bdang 1. Thanh phan nén mau trang
Nén miu Thanh phan

Dang bot Cao duoc liéu (cao ké sita, cao khung khéng, cao ngii vi tir, cao gido co
lam, cao ca gai leo, cao di¢p ha chau, cao kim ngan hoa), tinh bdt, talc,
magnesium stearate, PVP K30.

Dang dau Cao kho duoc liéu (cao ké sita, cao kho rau déng dét, cao kho bim bim),
dau dau nanh, gelatin, palm oil, glycerin, sorbitol, lecithin, sap ong tréng,
nudc tinh khiét.

Dang long Cao dac duoc liéu (cao ké sira, nhan tran, bo cong anh, clc hoa vang,
cam thao, kim ngan hoa), dudng kinh (chét tao ngot tu nhién), acid citric,
natri benzoat, tinh dau bac ha, nudc tinh khiét.

Xay dung duong chuin: Yéu ciu duodng chuin phai c6 hé s6 R%2> 0,995 va do chéch
clia timg diém khong vuot qua £15%.

Do 1ap lai: B0 1ap lai duoc xac dinh ¢ 3 muc néng do khac nhau. Thém mdt luong
chuan x4c dinh vao mau trang, phén tich 1ip lai 6 lan bang phuong phap di khao sat. Dya
vao két qua ctia cac 1an phan tich, tinh va danh gia do 1éch chuan twong d6i RSDy theo yéu
cau ctia AOAC.

Do tai 1ap: Panh gia do tai lap cua phuong phap, hai nguoi khac nhau tién hanh phan
tich trén ciing chung phwong phap, trén cic mau duoc chuan bi gibng nhau. Dya vao két qua
cac lan phan tich, tinh va danh gia qua théng sé RSDR theo yéu cau ctia AOAC.

Do thu hdi: Do thu hoi duoc xac dinh & 3 muc néng do thép, trung binh va cao. Thém
mdt lwong chuan xac dinh vao mau tring, phan tich lap lai 6 1an bang phwong phéap da khao
sat.

G161 han phat hién va gié1 han dinh lugng (LOD va LOQ) ctia phuong phap dugc xac
dinh thong qua phan tich 1ap lai 10 1an mau tring thém chuan (trong khoang 5-7 1an LOD
wdc lugng), tinh gia tri trung binh va d6 1éch chuan (SD) cta ndng d6 xac dinh dugc. LOD
va LOQ tuong mg bang 3SD va 10SD, hé s6 R = xu/LOD phai trong khoang tir 4-10
2.4.4 Phdn tich mau thuc

Duya vao phuong trinh duong chudn va dién tich pic cia mau thu dugc, tinh nong do
ctia chat phan tich trong dich mau.

Ham luong cynarin ¢ trong miu thir duge tinh theo cong thirc sau, X (mg/100g dbi
v6i dang bot va dang dau; mg/100mL d6i véi dang 1ong):

CxVxkx100
‘ 7 mx1000 q q

Trong d6: C la nong do chat phan tich dugc tinh tir dudng chuan (ug/mL), V la thé
tich dich chiét dinh mac (mL), k & hé sé pha lodng, m 1a khéi lwong mau cén (g), 100 1a hé
s6 quy d6i tir 1 g sang 100 g hodc tir 1 mL sang 100 mL, 1000 la hé sé quy doi ug sang mg.
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3. KET QUA VA BAN LUAN
3.1. Tbi wu hoéa diéu kién HPLC-PDA
3.1.1. Lva chon budc song phat hién

Phd hép thy phan tir (UV-Vis) ctia cynarin (Hinh 2) cho thdy cynarin c6 cuc dai hap
thu chinh & cic budc song twong tng 1a 322,3 nm. Dé giam anh huéng cua dung méi, tap
chat va dam bao dugc do nhay ciia phuong phép trong nghién ctru nay budc song phat hién
cua detector duoc lua chon tai 322 nm.

—B3H3
\ 2176 "
H\/ \242.5

20000 25000 30000  350.00  400.00
nm

Hinh 2. Ph6 UV-Vis ciia cynarin trong dung méi methanol

3.1.2. Khao sat pha dong

Pha dong 1a yéu td quyét dinh dén hiéu qua tach sic ky. Nhin chung, pha dong c6 thé
anh huong dén: do chon loc cua hé pha, thoi gian luu gitr ciia chét phan tich, d¢ rong cua pic
sac ky...

Tién hanh khao sat ba hé dung méi pha dong voi chuong trinh gradient dugc trinh bay
trong Bang 3: h¢ dung méi 1 (acid formic 0,1% va ACN), hé dung mdi 2 (acid acetic 1% va
ACN), hé dung mo6i 3 (acid phosphoric 0,1% va ACN).
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Hinh 3. Sdc ky do ciia cynarin véi pha dong (a) hé dung méi I (acid formic 0,1% va ACN), (b)
hé dung moi 2 (acid acetic 1% va ACN), (c) hé dung mai 3 (acid phosphoric 0,1% va ACN)

Qua sic ky d6 thu duoc véi 3 hé dung méi khao sat (Hinh 3), ca 3 hé déu cho kha niang
tach cynarin khoi cac nén mau va cht can tr. Tuy nhién, khi so sanh cac thong s6 (Bang 2)
v6i hé dung moéi 3 cho dién tich, chiéu cao pic 16n nhat va ty 1é tin hiéu trén nhidu cung 16n
nhat giup lam ting d6 nhay cua phuong phap, d6 rong chan pic nho nhét, sb dia 1y thuyét
16n nhat gitip 1am tang d6 chon loc cho chat phén tich, ciing nhu hinh déng pic gon dep. Do
d6, hé dung méi chira H3PO40,1% va ACN dugc lua chon lam pha dong.
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Bdng 2. Khdo sdt dung méi pha dong
Dung moi pha dong Spic (UV*sec) Hpic (UV) S/N N (dia/m) Width50% (sec)

Hé¢ dung moéi 1 159247 10975 84,95 25700 0,190
Hé¢ dung moi 2 156051 9676 23,84 16200 0,219
Hé dung moi 3 217115 17613 93,58 33200 0,166

* S/N: Ty 16 tin hiéu trén nhiéu; N: S6 dia Iy thuyét; Width50%: Pg réng chan pic

Dé tang kha ning tach ti wu chat phan tich, tién hanh khao sat 3 chwong trinh pha
dong: Chuong trinh 1 (acid phosphoric 0,1%: ACN = 60: 40, v/v), chuong trinh 2 (acid
phosphoric 0,1%: ACN = 90: 10, v/v), chuong trinh 3 (Kénh A: acid phosphoric 0,1% va
kénh B: ACN véi chuong trinh gradient duogc thé hién trong Bang 3).

Bdng 3. Chuong trinh gradient

Théi gian (min) Kénh A (%) Kénh B (%)
0,00 90,0 10,0
3,00 90,0 10,0
16,00 78,0 22,0
17,00 60,0 40,0
20,00 60,0 40,0
20,50 90,0 10,0
25,00 90,0 10,0

Két qua (Hinh 4) cho thay, ca 3 chuong trinh khi phan tich mau chuan tinh khiét déu
cho pic dep, can ximg. Tuy nhién chuong trinh 1 thoi gian Iuu qua ngan nén dé bi 14n véi
tap chat khi phan tich mau thyc. Chuong trinh 2 ting ty 1¢ acid phosphoric 0,1% khién cho
thoi gian rira giai kéo dai, cac tap bi luu gitr 1au trong cot gay ban hé thong. Chuong trinh 3
cho thoi gian luu vira phai, tach tot chat phan tich ra khoi tap trong mau thyc. Do vay, chuong
trinh 3 1a chuong trinh gradient dugc lya chon.

Chwong trinh Chuin Miu the
Chwong trinh 1 1 o
2 a010] 3 s
L
Y5
Chwong trinh 2
Chuwong trinh 3 0.020

Hinh 4. Sdc ky do Cynarin chudn va mau thie véi cdc chicong trinh pha déng
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3.2. T6i wu diéu kién xir Iy mau
3.2.1. Khdo sat dung méi chiét

Dung mdi chiét anh hudng toi hiéu qua chiét ciia phuong phap. Tién hanh khao sat lua
chon dung méi chiét 13 methanol vdi cac ndng d6 khac nhau, két qua duogc thé hién trong
Hinh 5.

Dung moéi chiét

100
95

S0

85

8 ® MeOH: nudc (50: 50)
7 MeOH: nudc (80: 20)
% I = MeOH

6

60

Dang bét Dang diu Dang long

Do thu hoi
nn o U O

Nén mau
Hinh 5. Két qua khdo st dung méi chiét

Két qua cho théy, véi ca 3 loai nén mau bot, dau va long, methanol 80% déu cho hiéu
qué chiét tot hon so voi methanol 50% va 100%. Do d6, nghién ciru nay lwa chon methanol
80% lam dung mdi chiét.

3.2.2. Khdo st phirong phdp chiét

Céch chiét mau anh hudng khé 16n dén kha ning phéan tan va chiét cac chat ra khoi
nén mau. Dua vao diéu kién phong thi nghiém, tién hanh khao sat 2 cach chiét: str dung may
lic ngang va sir dung bé rung siéu am. Két qua thé hién trong Hinh 6.

Phuong phap chiét

100

95

90

85

80 )

75 Lic ngang

70 M Rung siéu am
65

60

Dang bot Dang diu  Dang long

D{ thu hoi

Nén miu
Hinh 6. Két qua khdo sat ky thudt chiét

Két qua cho thiy, chiét bang phuong phap rung siéu 4m cho hiéu qua chiét tot hon so
v6i chiét bang phuong phap lic ngang & ca 3 nén mau. Do d6, k¥ thuét rung siéu am dugc
lya chon cho nghién ctru nay.

Vietnam Journal of Food Control - vol. 7, no. 3, 2024



Study on determination of cynarin in dietary supplement ...

3.2.3. Khdo sdt thoi gian chiét

Thoi gian chiét cling 14 yéu t6 anh huong dén luong chét phan tich. Thoi gian qua ngin
thi chit phén tich chua thé hoa tan hét. Nguoc lai, thoi gian qua dai s& ton thoi gian chiét
mau. Vi thé, tién hanh khao sat chiét trong cac thoi gian khac nhau, két qua khao sat dugc
thé hién trong Hinh 7.

Thoi gian chiét

100.0
95.0
90.0

= @& = Dang bt

85.0
80.0

= Dang dau

D§ thu hoi

+ssslenns Dang bing

75.0
70.0
10 20 30

Thai gian (phat)
Hinh 7. Két qua khdo sdt thoi gian chiét

Két qua chi ra rang khi chiét trong thoi gian 20 phut va 30 phit hiéu qua chiét cao hon
hiéu khi chiét trong thoi gian 10 phuat. Hiéu qua chiét trong thoi gian 20 va 30 phit khong c6
su sai khac dang ké, vi vy, dé tiét kiém thoi gian nghién ctru nay chon thoi gian chiét 20 phut.
3.2.4. Khdo sdt nhiét dg chiét

Nhiét do ciing 1a mot trong nhimng yéu t6 1am anh hudng t6i kha nang hoa tan cia mot
chit. Khi nhiét do tang thi kha nang hoa tan ciing tdng. Thuc hién khéo sat cac nhiét 4o chiét
khéc nhau, két qua dugc thé hién trong Hinh 8.

Nhiét do chiét

- @ == Dang bt

e D s

P{ thu hoi
(V=
o
o

85.0 _.".. +sse@eeee Dang long

80.0
30 50 80

Nhiét dj (d§ C)
Hinh 8. Két qud khdo sat nhiét dg chiét

Két qua chi ra rang hiéu suat chiét & 50°C va 80°C co hiéu suat chiét twong duong
nhau. Tuy nhién, ¢ nhiét d cao (80°C) s€ taing d0 tan cua mdt ) tap chét, dan dén dich chiét
c6 nhiéu tap chat s& kho loc va gay ban hé thng phan tich. Hon nita, nhiét do cao s& ton
nang lugng hon, do do, nhiét 6 50°C dugc lya chon cho nghién ctru nay.

3.2.5. Khdo sdt sé lan chiét lap

Chiét Iap lai 12 mot cach dé dam bao chit phan tich dugc chiét téi da ra khoi nén mau.
Két qua duogc thé hién & Hinh 9, khi sb 1an chiét tang 1én 2, 3 1an, ham lugng chat phan tich
déu cao hon hon chiét 1 1an véi ca 3 nén mau. Ham luong cynarin sau khi chiét 3 1an va chiét
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2 1an trong dwong nhau. Vi vy, dé két qua chiét mau dam bao dong thoi tiét kiém thoi gian
va dung méi, nghién ctru lwa chon chiét 2 lan.

S lan chiét

100
95
90
‘E 85
£ 80 ® 1 lin
g7 2 lén
0 I ®3 lin
65
60 s
Dang bot Dang dau Dang long
Nén miu

Hinh 9. Két qua khdo sdt s6 lan chiét lip

3.3. Tham dinh phwong phap
3.3.1. B¢ dac hiéu

Véi ca 3 nén mau déu cho két qua (Hinh 10) méu tring khong cho tin hiéu phan tich,
mau chuan va mau trang thém chuan cho tin hiéu chat phan tich tai cing thoi gian luu véi
sai 1éch nho hon 3%. Nhu véy, quy trinh d& xay dung c6 d6 dic hiéu tt, khéng cho duong
tinh gia.

M3u chuin Mau tring thém chuin Miu tring
Dang
bét
“ JJ_\_Tz—a-—'—m & — ]
Dang
dau
ﬂt - N
o
Dang 3
long
- N X

Hinh 10. Sdc ky do tinh dic hiéu trén 3 nén mau

3.3.2. Puong chudn

Tién hanh do dung dich chuin c6 ndng d6 thay di tir 0,25-49,4 pg/mL. Xay dung mbi
quan h¢ su phu thudc dién tich pic vao néng dd chat phan tich thu dugc duong chuén cua
cynarin c¢6 phuong trinh y = 51847x — 357,17 v&i R? = 1 va d6 chéch (bias) (%) déu < 15%,

dat yéu ciu cia AOAC.
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3.3.3. D¢ lap lai, dé tdi ldp va dé thu hoi
Két qua tham dinh d6 1ap lai, do tai 1ap va do thu hoi dugc chi ra & Bang 4 va Bang 5.
Do lap lai va do tai 1ap déu dat yéu cau theo AOAC.

Bdng 4. Két qud dg 1ap lai va dé tai ldp cia cynarin trong 3 nén mau

Do Lip lai (RSDr, %) Do tai lap (RSDR,%)
Nén méu Ham lwgng 0 oy Hamluomg e vy
trung binh ) N trung binh ) N

(gkg ™ (gkg ™
Dang bot 1 pg/mL 0,024 3,04 <16% 0,02 420 <11%
10 pg/mL 0,46 3,76 <11% 0,46 382 <7.3%
100 pg/mL 0,99 1,44  <8% 1,00 293 <53%
Dang ddu 1 pg/mL 0,024 2,88 <16% 0,02 422  <11%
10 pg/mL 0,22 200 <11% 0,22 3,16 <7.3%
100 pg/mL 2,14 3,37 < 8% 2,10 407 <53%
Dang léng 1 pg/mL 0,022 448 <16% 0,02 451  <11%
10 pg/mL 0,19 2,78 <11% 0,19 363 <7.3%
100 pg/mL 2,25 1,43 < 8% 2,20 290 <53%

Do thu hoi ctia dang bot tir 87,4-109%, ciia dang dau tir 86,7%-106% va véi dang 1ong
86,5-102% déu nam trong gidi han cho phép cia AOAC. Nhu vy, phuong phap phu hop dé
phén tich cynarin trong thuc pham bao vé stic khoe.

Bdng 5. Két qua dg thu hoi cia cynarin trong 3 nén mau

Do thu hoi (%)
Nén mau Ham lwgng trung binh Két qua Yéu ciu
(g/kg)
Dang bot 1 pg/mL 0,02 95,2-109 80-110
10 pg/mL 0,46 88,9-98,9 80-110
10 pg/mL 0,92 84,7-101 80-110
Dang dau 1 ug/mL 0,02 86,7-106 80-110
10 pg/mL 0,23 92,2-96,7 80-110
100 pg/mL 2,38 95,7-102 90-107
Dangléng 1 pg/mL 0,02 86,5-102 80-110
10 pg/mL 0,45 89,8-98,1 80-110
100 pg/mL 2,41 95,8-101 90-107

3.3.4. Gioi han phat hién (LOD) va gioi han dinh luong (LOQ)

Tién hanh phén tich lip lai 12 1an mAu tring thém chuin ¢ mac 0,25 pg/mL trén ba
nén mau TPBVSK dang bot, dang dau va dang long. Két qua LOD va LOQ xac dinh duoc
trinh bay trong Bang 6.
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Bdng 6. LOD va LOQ cua cynarin trong 3 nén mau

Nén miu Nong dd Két qua

(ng/mL) LOD (mg/kg) LOQ (mg/kg) R
Dang bot 0,25 3,00 10,00 7,94
Dang dau 0,25 3,00 10,00 7,90
Dang long 0,25 3,00 10,00 7,39

Két qua cho thiy hé sb R = xw/LOD cuia ca 3 dang nén mau déu nim trong khoang 4
— 10 dap g yéu cau ciia AOAC.
3.4. Phan tich miu thyc

Ap dung quy trinh da xdy dyng va tham dinh, tién hanh phan tich ham lugng cynarin
trong 15 mau thuc pham bao vé stic khoe o actiso; trong d6 5 mau dang bot, 5 mau dang
dau va 5 mau dang long. Cac mau déu duoc 14y mau, ma hoa va luu theo diing quy trinh cua
Vién kiém nghiém an toan vé sinh thuc pham qudc gia. Két qua phan tich dugc trinh bay
trong Hinh 11. Sac ky d6 mau dai dién duoc trinh bay trong Hinh 12,

801 802 B03 BO4 B80S DO1 D02 DO3 D04 DOS LO1 LO2 LO3 LO4 LOS
Ma méu

Ham luong cynarin
my100g (b6, ddu) hode mo/ 100mi. (Idng)

Hinh 11. Ham lwong Cynarin trong mau thuc. Trong d6, BOI1-B05: TPBVSK dang bét,
D01-D05: TPBVSK dang dau, LOI-L05: TPBVSK dang long

Phuong phap chiét

95

90

85

75 Lic ngang
70 ® Rung si¢u am
65

60

Dang bot Dang diu  Dang long

D{ thu hbi
o]
o

Nén miu
Hinh 12. Sdic ky dé dai dién cho mau thuc

V6i 15 mau thyc pham chirc ning duoc phan tich, ham lwong cynarin dao dong khoang
5,76-33,6 mg/100g dbi v6i san pham dang bot; 5,16-32,7 mg/100g dbi voi san pham dang
dau va 3,65-13,4 mg/100mL véi san pham dang 1ong. Ham lugng Cynarin trong thyc pham
bao vé stc khoe dang luu hanh trén thi truong c6 su bién ddi rat 1on du cho cing dang bao
ché, phu thudc vao timg nhdn hang. Céc san pham dang 1ong trong nghién ciru ndy c6 ham
lwong cynarin thap hon so véi hai dang bao ché con lai 1a dang bot va dang dau.
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4. KET LUAN

Nghién ctru ndy di phat trién thanh cong phuong phap HPLC-PDA dé dinh luong

cynarin trong thyc pham bao vé strc khoe. Quy trinh xir Iy mau twong ddi don gian, co thé
dé dang trién khai & cac co so kiém nghiém dia phuong. Phuong phap cho gidi han phat hién
va gidi han dinh luong duoc xac dinh lan luot 1a 3,00 mg/kg va 10,00 mg/kg ddi véi ca 3
nén mau dang bot, dang dau va dang long. Céac thong sé tham dinh déu dap tng cac tiéu
chuin cia AOAC. Phuong phap di dugc 4p dung trong thuc té tai Vién Kiém nghiém an
toan vé sinh thyc pham qudc gia.

TAI LIEU THAM KHAO

[1].

[2].

[3].

[4]

[5].
[6].

[7].

8.

[9].

[10].

[11].

224

K. Schitz, D. Kammerer, R. Carle, and A. Schieber, “Identification and quantification
of caffeoylquinic acids and flavonoids from Artichoke (Cynara scolymus L.) heads,
juice, and pomace by HPL-DAD-ESI/MS,” Journal of Agricultural and Food
Chemistry, vol. 52, pp. 4090-4096, 2014.

Ngo Thu Van and Tran Hung, Pharmacognosy I, Medical Publishing House, Hanoi,
2011, pp. 405-409 (In Vietnamse).

Ministry of Health, Pharmacopoeia V, Medical Publishing House, Hanoi, 2018 (in
Vietnamese).

A. M. A. G Nasser, “Phytochemical study of Cynara scolymus L. (Artichoke)
(Asteraceae) Cultivated in Iraq, Detection and identification of phenolic acid
compounds Cynarin and chlorogenic acid,” Iraqi Journal of Pharmaceutical Sciences,
vol. 21(1), pp. 6-13, 2012.

Herbal Medicine, Artichoke, Pharmaceutical press, London, 2007.

L. Panizzi, M. L. Scarpati, “Cynarine”. [Online]. Available:
https://drugs.ncats.io/drug/85D81U9JAV, [Accessed 02/02/2024].

Do Huy Bich et al., Medicinal plants and medicinal animals in Vietnam I, Science and
Technics Publishing House, Hanoi, 2006, pp. 79-81 (in Vietnamese).

Q. Shen, Z. Dai, Y. Lu, “Rapid determination of caffeoylquinic acid derivatives in
Cynara scolymus L. by ultra-fast liquid chromatography/tandem mass spectrometry
based on a fused core C18 column,” Journal of Separation Science, vol. 33, pp. 3152-
3158, 2010.

A. A. Carneiro, Y. Y. Barros, M. M. Freitas et al., “Identification and quantification
of caffeoylquinic and derivatives in Cynara scolymus L. tablets and capsules,” African
Journal of Pharmacy and Pharmacology, vol. 11(6), pp. 94-102, 2017.

Nguyen Quoc Thang, Vo Thi Kim Hoa, Do Thi Long et al., “Validation of a method
for the simultaneous determination of Cynarin and chlorogenic acid in Cynara
scolymus L. extract using reversed-phase high-performance liquid chromatography,”
Journal of Analytical Sciences, vol. 26, no. 3A/2021, pp. 212-219, 2021 (in
Vietnamese).

K. Schitz, E. Muks, R. Carle, and A. Schieber, “Quantitative determination of
phenolic compounds in Artichoke-based dietary supplements and pharmaceuticals by

Vietnam Journal of Food Control - vol. 7, no. 3, 2024


https://drugs.ncats.io/drug/85D81U9JAV

Mac Thi Thanh Hoa, Le Tuyet Chinh, Nguyen Thi Van Anh, ... Nguyen Duc Thanh

high-performance liquid chromatography,” Journal of Agricultural and Food
Chemistry, vol. 54, pp. 8812-8817, 2006.

[12]. USP 38 — NF33/ Dietary Supplements: Echinacea angustifolia, 2015.

[13]. Tran Cao Son, Method validation in chemical and microbiological analysis, Science
and Technics Publishing House, 2010 (in Vietnamese).

Vietnam Journal of Food Control - vol. 7, no. 3, 2024



