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Abstract

The research was conducted to develop and validate a simultaneous quantification
method for acid carnosic (CA) and carnosol (CAR) in rosemary-containing foods using high-
performance liquid chromatography coupled with photodiode array detection (HPLC-PDA),
with a simple and fast sample processing procedure. Analytical samples were extracted using
a methanol-phosphoric acid mixture (99.5:0.5, v/v) at room temperature for 20 minutes. The
chromatographic conditions were as follows: Sunfire C18 column (4.6 mm x 250 mm; 5
pm), mobile phase consisting of 0.1% phosphoric acid — acetonitrile (40:60, v/v), flow rate
of 1 mL/min, injection volume of 10 pL, detection at 230 nm. The method was validated
according to the Association of Official Analytical Chemists (AOAC) criteria. The results
showed that the method had good specificity, and the standard curves of acid carnosic and
carnosol were linear in the concentration range of 2.5 — 200 pg/mL. The limits of detection
(LOD) for acid carnosic and carnosol were 0.3 pg/mL and 0.25 pg/mL, respectively. The
limits of quantification (LOQ) for acid carnosic and carnosol were 1 pg/mL and 0.75 pg/mL,
respectively. The recovery rates were in the range of 98.8 — 100.6% (acid carnosic) and 97.5
— 102.2% (carnosol). Repeatability and internal reproducibility met the requirements of
AOAC. The method was applied to evaluate the acid carnosic and carnosol levels in 20 food
samples collected from the market, such as rosemary leaf powder, dried rosemary leaves,
rosemary herbal tea ...
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Xac dinh ddng thoi acid carosic va carnosol trong thuc pham chiia
Ia huong théo bang phuong phap sac ky 16ng hiéu nang cao (HPLC-PDA)

PS Tric Quynh*?", Nguyén Thanh Mai’, P Thi Hong Thity?, Lai Thi Thu Trang’,
Pham Thi Thanh Ha!
1 ruong Pai hoc Duwoc Ha Noi, Ha Noi, Viét Nam

2Vién Kiém nghiém an toan vé sinh thuc pham quoc gia, Ha Noi, Viét Nam

Tom tit

Nghién ctru dugc thyc hién véi muyc tiéu xay dung va thadm dinh phwong phap dinh
luong dong thoi acid carnosic va carnosol trong thuc pham chira 14 hwong thao bang k§ thuat
sac ky 16ng hiéu ning cao két hop detector chudi diod quang (HPLC-PDA), v6i quy trinh xtr
1y mAu don gian, nhanh chong. Mau phan tich dugc chiét bang ky thuat lic ngang v6i hdn
hop methanol - acid phosphoric (99,5:0,5, v/v) & nhiét d6 phong trong 20 phut. Cac diéu
kién sic ky nhu sau: cot Sunfire C18 (4,6 mm x 250 mm; 5 pum), pha dong gém acid
phosphoric 0,1% — acetonitrile (40:60, v/v), toc d6 dong 1 mL/phit, thé tich tiém 10 pL,
phat hién ¢ budc song 230 nm. Phuong phdp c6 dd dac hi¢u tdt, duodng chuén cua acid
carnosic va carnosol tuyén tinh trong khoang néng d6 2,5 — 200 pg/mL. Gi6i han phat hién
(LOD) cua acid carnosic va carnosol lan luot 14 0,3 pg/mL va 0,25 pg/mL. Giéi han dinh
luong (LOQ) cuia acid carnosic va carnosol 1an lugt 1a 1 pg/mL va 0,75 pg/mL. Do thu hoi
trong khoang 98,8 — 100,6% (acid carnosic) va 97,5 — 102,2% (carnosol). B0 lap lai va do
tai 1ap ndi bo dat yéu cau theo AOAC. Phuong phap di duoc ap dung dé danh gia ham luong
acid carnosic va carnosol trong 20 miu thyc pham thu thap trén thi truong nhu bot 14 huong
thdo, 14 huong thao kho, tra thao moc huong théo ...

Tir khoa: acid carnosic, carnosol, la huwong thao, HPLC-PDA, thuc phcfm.

1. PAT VAN PE

Y hoc hién dai c¢6 xu hudng tim kiém va phat trién cac phuong phép diéu tri bénh véi
cac san pham c6 ngudn gbc tw nhién ma van mang lai hiéu qua. Trong d6, acid carnosic va
carnosol 13 hai hop chit dugc phan 1ap tir ciy huong thao (Rosmarinus officinalis) - loai cay
su dung nhu mot loai gia vi néu an, thao moc dan gian dang thu hut sy cha y 16n tir cong
ddng nghién ctru y hoc va duoc pham. Véi dic tinh vuot troi vé kha ning chdng oxy hoa
manh m& [1-3], tinh khang khuan [4, 5], chéng viém [3, 6, 7], CA va CAR di duoc nghién
ctru dé diéu tri nhiéu bénh, tir cac bénh nhiém trung dén ung thu [8].

Bén canh d6, nguoi tiéu ding ngdy cang tap trung hon vao su an toan va chét luong
ctia thuc pham. O mot sé qubc gia, chiét xuat huong thao (voi hai hoat chit chinh 1a CA va
CAR) di duoc sir dung lam chét phu gia ngudn gdc tu nhién trong cong nghiép thuc pham
do hoat tinh chéng oxy hod manh mé, tinh khang khuén ty nhién, giup trc ché su phat trién
clia cac vi sinh vat c¢6 hai, kéo dai thoi gian bao quan thuc phdm va giam b6t anh hudng xau
dén sirc khoe con ngudi [9, 10].
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Hién nay, trén thé gidi c6 mot sd nghién ctru vé phuong phap dinh luong dong thoi
CA va CAR trén mot sé nén mau nhu: 14 hwong thao (twoi hoic kho), 1 x6 thom (twoi hodc
kho), ddu an, san pham ché bién sén, nude sét... sir dung cac ki thuat nhu: dién di mao quan
(CE), sic ky 1ong hiéu ning cao (HPLC) véi cac detector khac nhau [3, 11-14], sic ky long
khéi phd (LC-MS), séic ky khi khdi phd (GC-MS) [6]. Tuy nhién, cic phuong phap vé sic
ky khi hay sic ky 1ong sir dung detector khdi phd c6 nhuge diém 1a chi phi cao va thiét bi
khong phd bién. Do d6, phwong phap sic ky long hiéu ning cao (HPLC) 1a k¥ thuat duoc
uu tién st dung trong cac nén mau thuc phém do tinh phé) bién, do nhay, do chinh xac va
hiéu sut thu hdi cao, dong thoi qua trinh xt Iy mau khong qua phire tap.

Tai Viét Nam, huong théo 13 dugc lidu sin c6, dugc trong & mét sb tinh trung du mién
nui phia Bac, mién Trung, mién Nam, v6i ham lugng CA va CAR c6 thé thay ddi tuy theo
gidng cdy, hoan canh mai trudng. Vi vy, véi muc dich xdy dung mot phuong phap dinh
luong hiéu qua, dang tin cay, chi phi thap, nham kiém soat nguon nguyén liéu dé lya chon
cac gidng huong thao chat lugng, 1am tién dé cho nghién ctru thudc méi va gop phan phat
trién nganh cong nghiép thuc pham, nghién ctru nay Iya chon phuong phap sic ky 1ong hiéu
ning cao detector chudi diod quang (HPLC-PDA) dé xac dinh dong thoi CA va CAR trong
thuc phém chura 14 huong thao, do k¥ thuat nay c6 cac uu diém vé tinh phé bién, do tin cay,
d6 chon loc, d6 nhay cao, khoang tuyén tinh rong, khong pha huy cau trac ctia mau va dé
dang van hanh thiét bi, lya chon budc séng phat hién.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Doi tugng chat nghién ctru: acid carnosic va carnosol. Cong thurc cau tao cua acid
carnosic va carnosol dugc dua ra tai Hinh 1.

OH

Hinh 1. Cong thirc cau tao cua acid carnosic va carnosol

Péi trong mau nghién ctru: cac thyc pham chira 14 hwong thao (bot 14 hwong thao, 14
huong thao kho, tra thao moc huong thao, bot gia vi udp thit hwong thao). Cac mau dugc
thu thap ngau nhién trén dia ban Ha Noi va cac trang thuong mai dién tir.

2.2. Ho4 chit, chét chuin

Céc chat chuan: chuan acid carnosic (TRC, @0 tinh khiét > 95,0%) va chuén carnosol
(LGC, d¢ tinh khiét 96,8%). Cac dung moi tinh khiét dung cho HPLC: acetonitrile, methanol
duogc cung cép boi hang Merck. Hoa chat tinh khiét phan tich: acid phosphoric, acid formic,
acid acetic (Merck).
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2.3. Thiét bj

Hé thdng sic ky long hiéu ning cao HPLC (Alliance, Waters ¢2695) trang bi detector
PDA vé6i phan mém xir 1y két qua Empower 3 (Waters, M¥); cot sic ky Sunfire C18 (4,6
mm x 250 mm; 5 pm) va céc thiét bi phu tro khac cia phong thi nghiém.
2.4. Phuong phap nghién ctru
2.4.1. Piéu kién phan tich

Diéu kién phan tich dong thoi CA va CAR biang hé thong sic ky 1ong hiéu ning cao
(HPLC), detector PDA, tdc d6 dong: 1 mL/phut, thé tich tiém: 10 pL.

Thanh phan pha dong: acid phosphoric 0,1% trong nudc:acetonitrile (40:60, v/v) véi
ché do dang dong [11].
2.4.2. Phirong phap xit [y mdu

Can chinh xac khoang 0,5 g bot 14 huong thao, chinh xac dén 0,1 mg vao 6ng ly tim
50 mL. Dya vao tai liéu tham khao [3, 13, 14], khdo sat trén 4 loai dung moi chiét mau 1a
acid phosphoric 0,5% trong MeOH, acetone, ethanol, methanol. Tién hanh thém khoang 40
mL dung méi chiét mau vao, day nip va chiét bang cac k¥ thuat, thoi gian, nhiét do, s6 lan
chiét khac nhau dé lya chon phuong phap pht hop. Sau qua trinh chiét, dem ly tim cac dng
trong 5 phut véi téc dd 6000 vong/ phut, nhiét d6 20°C. Gan dich chiét vao binh dinh mirc
50 mL, trang lai phﬁn cin br:ing dung moi chiét mau va dinh muc vira du dén vach, 1ic déu.
Sau d6, hut chinh xac 5,0 mL dich chiét trén vao binh dinh mtc 20 mL, dinh mirc vira du
dén vach béng dung moi chiét mau tuong Ung, lac déu. Loc dich chiét qua mang loc 0,45
MM Va0 lo mau va phan tich sic ky.
2.4.3. Tham dinh phirong phdp phan tich

Panh gia thim dinh phuong phap thong qua cac théng sb sau: do phu hop hé théng,
d6 dic hiéu sir dung mau trang 1a hdn hop dung méi chiét mau, gidi han phat hién (LOD) va
gidi han dinh luong (LOQ) duogc xac dinh theo ty 18 S/N, xay dung dudng chuan, d6 chum
ctia phuong phap (d6 1ap lai va do chum trung gian), do ding ctia phuong phap (46 thu hoi)
duoc tién hanh trén nén mau bot 14 huong thao.

3. KET QUA VA BAN LUAN
3.1. T6i wu hoa diéu kién sic ky
3.1.1. Khao sat lya chon budc song phat hién

Tién hanh quét phd UV-Vis cia CA va CAR trong mau chuan hdn hop ¢ dai budc
s6ng 210 — 400 nm dé xac dinh budc song thich hop phat hién hai chit. Dya vao phd UV-
Vis thu duoc khi phan tich sic ky mau chuan hon hop (Hinh 2), nhan thy rang budc song
co cuc dai hép thu cua carnosol 1a 284 nm va cua acid carnosic 1a 285 nm, tuy nhién do hép
thy ctia ca 2 chat lai cao hon tai budc song 230 nm. Tir két qua sic ky db tai cac budc song
khéc nhau (Hinh 3), tin hi¢u thu dugc ¢ budc song 230 nm cao hon so véi 284 nm nén 2
chit phan tich chinh s& it chiu 4nh hudng ctia nhiéu dudng nén. Do d6, budc song phat hién
230 nm c6 d6 hap thu tdt, giup thuén tién 1iy sic ky do trong qua trinh phan tich, dii nhay dé
phat hién va dinh lugng ngay ca khi trong mau thtr 2 chit ndy c¢6 ham luong nho. Do do, lua
chon 230 nm 13 budc song phat hién dong thoi acid carnosic va carnosol.
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Hinh 2. Phé hdp thu ciia carnosol va acid carnosic theo budc séng
A. Carnosol B. Acid carnosic

plicamae: w102 Sa0

Hinh 3. Sdic ky d6 khao sat burdc séng phdt hién trén mau chudan hén hop

3.1.2. Khao sat lwa chon thanh phdn pha dong

Khao sat 3 loai pha dong: (1) dung méi pha mau trang (xac dinh mtc d6 6n dinh cua
duodng nén); (2) dung dich chuan don CA, CAR (x4c dinh vj tri cia mdi chét dua vao thoi
gian Iuu, phd hip thy) va (3) dung dich chuén hdn hop (xac dinh kha nang tach, hinh dang
pic ctia 2 chét phan tich).

Qua cic sic ky d6 (CAR rira giai ra sém hon CA) nhén thay khi phan tich pha dong
(3) cho két qua nén nhiu cao, tin hiéu thu dugc thip hon so vdi 2 pha dong con lai, pha
dong (3) ciing chira thanh phan methanol c¢6 dd nhét cao hon acetonitrile, 1am ting luc can
khi pha dong phén tich qua cot sic ky, din dén ap suat may ting cao, khé 6n dinh. Vi pha
dong (1) va (2), nhan thay rang ca 2 chat can phan tich déu cho ra pic gon dep, cin xtng,
thoi gian luu twong tuy nhau, két qua phan tich pha dong (1) cho dudng nén thang, it nhidu
hon. Dya theo tai li¢u tham khao, pha dong (1) 1a acid phosphoric 0,1% - acetonitrile (40:60,
v/v) dugc lya chon [11]. Sic ky dd khao sat lua chon thanh phﬁn pha dong trén mau chuin
hon hop duoc dua ra tai Hinh 4.

GO

s -y

o

rde My R

Hinh 4. Sdc ky d6 khdo sdt lwa chon thanh phan pha déng trén mau chudn hén hop
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3.1.3. Khdo sdt lya chon ti Ié giita cdc thanh phan trong pha déng

Lua chon ti 1é thé tich cac thanh phan trong pha dong dé thu dugc sic ky do phu hop
nhit. O ti 1& 30:70 va 35:65 (Hinh 5), két qua sic ky dd trén miu chuin hdn hop cho thiy
cac pic tap bén canh di tach ra khoi pic CAR (pic rira giai sém hon), tuy nhién trén nén mau
thir pic CAR bi xen phu véi cac pic tap xung quanh (30:70, v/v) va bi kéo duéi (35:65, v/v).
O ti 18 45:55, thoi gian phan tich qua dai khién dodng chan pic. Vi vay, ti 1& 40:60 13 phu hop
hon ca dé pic hoat chat chinh c6 thé tach hoan toan khoi pic tap, dd phan giai tét va thoi gian
phén tich khong qua dai. Do d6, lya chon pha dong acid phosphoric 0,1% - acetonitrile ti 1¢

40:60 (v/v).
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Hinh 5. Sdc ky dé cac mdu khdo sdt ti 1é pha déng

3.2. T6i wu hoa quy trinh xir Iy miu
3.2.1. Khao sat lya chon dung moi chiét mau

Vi khao sat dung méi chiét mau khong thém chit chdng oxy hoa, ham lugng CA,
CAR va téng ham lugng 2 chét chiét duoc co su khac nhau dbi véi 4 loai dung moi khao sat.
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Nhan thiy chiét mau bang HsPO4:MeOH (0,5:99,5, v/v) cho ham luong CA va tong ham
luong 2 chat cao nhét, con khi chiét mau bang MeOH thi ham lugng CAR cao nhat. Tuy
nhién, v6i dung moi chiét 1a MeOH, nhén thiy c6 sy oxy ho4 chuyén d6i CA thanh CAR
(Hinh 6a). Cac nghién ciru trude day ciing dd mo ta didu nay va goi ¥ viée st dung thém chit
chdng oxy ho4 khi chiét dé bao vé 2 chat, ngin qua trinh bién ddi dién ra [12]. Vi vay, khao
sat nay duoc lap lai véi sy c6 mét cua vitamin C (Hinh 6b).

Vi khao sat dung méi chiét mau c6 thém chit chéng oxy hoa (vitamin C), nhan thay
ham luong CA, CAR va tong ham luong 2 chat khong co su khac biét 1on dbi véi 4 loai dung
moi khao sat. Dac bi¢t voi dung moi chiét 1a MeOH, CA khong con bi oxy hoa thanh CAR,
quan sat thiy & ti 16 CA va CAR giit nguyén nhu cac dung méi con lai (Hinh 6b). Tuy nhién,
theo khao sat nay nhan thy hiéu suat chiét ctia ca 2 chét bi giam nhiéu so véi dung méi
khong thém vitamin C. Vi vay, quay lai v6i khao sat ban dau khi khong cé mit vitamin C,
H3PO4:MeOH (0,5:99,5, v/v) duoc lya chon 1am dung méi chiét mau vi tong ham lugng 2
chét chiét dugc cao nhat va CA 6n dinh nhét (it bi chuyén hoa thanh CAR).

Mot :':4 MOl ;

) %

FON oy £ FIOH ::9
-
E=

e } %z L 3

Dung méi chiét
(khéng thém vitamin C)

ey | P04 MeOTI(0.5.99.5) ;

SR 1000 290 3000 0000 0500 1000 1500 2000 2500 3000
Ham hrgmg % (KUK Him luegng % (KVKDH)

a) Khéng thém chdt chong oxy hod  b) C6 thém chat chong oxy hod (vitamin C)
Hinh 6. Két qua khdo sat lra chon dung méi chiét mau

3.2.2. Khao sat lya chon thoi gian chiét mau

Qua két qua thé hién & Hinh 5a, tir thoi gian 10 phat dén 20 phuat, ham luong 2 chat
chiét dugc c6 su tang 1én, diéu d6 c6 thé khang dinh rang néu chi chiét trong 10 phut thi cac
hoat chit trong bot 14 hwong thao chura dugc hoa tan hoan toan ra trong dung méi. Tir 20
phut trd vé& sau, ham luong chat chiét duoc bat dau giam dan vi CA va CAR 1a cac chat
khong bén, d& bi oxy hoa. Pén 60 phut, ham luwong ca 2 chét c6 sy giam manh trong dung
moi chiét. Do d6, lya chon thoi gian chiét mau 20 phut dé tién hanh cac khao sat tiép theo.

00

Ham lwgmg % (KIKI)
Ham hrgng % (KWK

T gk ™ K thudt i
a) Két qua khao sdt thoi gian chiét méu b) Két qua khao sdt ky thudt chiét mau
Hinh 7. Két qua khdo sat thoi gian va ky thudt chiét mau
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3.2.3. Khao sat lya chon ky thudt chiét mau

K§ thuat chiét mau khao sat: lic ngang va siéu 4m (nhiét d6 phong, 45°C, 60°C) dua
theo két qua khao sat thoi gian chiét mau (20 phuat); lic xoay 1 pht. Tir két qua khao sat
(Hinh 7b), nhan thay chiét v6i phuong phép lic ngang cho két qua cao nhat vé ham luong
CA, CAR va téng ham lugng 2 chét chiét dugc tir bot 1a hwong thao. K thuat chiét lic ngang
t6i uu hon céc k§ thuat lic xody do c6 thé thyuc hién dong thoi voi s6 lugng mau thir 16m, luc
l4c tac dong nhe nhang nén chét phan tich bén hon, dam bao tron déng déu nén sé chiét duoc
ti da luong chét phan tich. Bén canh do, chiét siéu am d& lam tang nhiét do do nang lugng
song siéu am tao nhiét, lam chét phan tich khong 6n dinh. Do d6, lua chon ky thuat chiét lic
ngang dé tién hanh khao sat tiép theo.
3.2.4. Khdo sdt lwa chon sé lan chiét mau

S6 1an chiét mau khao sat: chiét 1 1an, chiét 2 lan, chiét 3 1an. Tir két qua thé hién tai
Hinh 6 cho thay ham lugng CA, CAR va tong ham luong 2 chat chiét dugc tir bot 14 huong
thao khong c6 su khac biét giita 1 1an va 2 1an chiét. Pong thoi, quy trinh chiét 3 1an ham
luong 2 chit giam dan do chiing khong bén, bi oxy hoa. Do d6, lwa chon chiét 1 1an dé tdi
uu hod quy trinh va tiét kiém thoi gian chiét, dam bao sy on dinh cua 2 chit phan tich. Vi
vay, lua chon s6 14n chiét mau 1a 1 1an. Két qua khao sat lya chon s6 1an chiét mau duoc dua
ra tai Hinh 8.

2.500 -
9:‘;-&*

2,000

1.500

1,000

Ham lugng % (KIKI)

0,500

SO 7 I £

1 lin 2 lin 3 lin
bl £
So lan chiet

D Camosol B Acid camosic  ==—Tong
Hinh 8. Keét qud khao sdt lya chon so lan chiet mau

3.2.5. Khdo sat khoi lwong cdn mau

B4t 14 huong thao 1a thye phém co nguén géc thyuc vat, viéc can mot luong bot du 1én
1a rat quan trong dé dam bao sy dong nhat mau. Diéu nay gitp giam thiéu sai s6 do su phan
bd khong d@)ng déu cua cac thanh phén trong mau bot, tir d6 cai thién d6 chinh xac va do tin
cdy cta két qua phan tich. Theo quy trinh d4 x4y dung, nhom nghién ciru tir ban déu dy kién
luong can mau bot 14 huong thao 14 0,5 g.

Nham muc tiéu t6i vu hod quy trinh xtr Iy mau va tiét kiém dung méi, thoi gian, khéi
lwong mau dugc khao sat trong khoang 0,12 — 0,13 g ma khong c6 budc pha lodng dich chiét
4 1an & cudi quy trinh.

Qua két qua khao sat, trong cing mot khéi lwong can mau (0,5 g hodc 0,12 g), ham
luong CA va CAR chiét dugc c¢6 d6 1éch chuan twong d6i RSD < 2% cho 6 1an phan tich,
gia tri ham luong trung binh & 2 cach can cho két qua twong ty nhau. Dong thoi, sir dung
Test thong ké cho thiy khong c6 sy khac biét vé ham luong CA va CAR chiét dugc voi 2
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cach can trén. Do d6, dé toi uu hoa quy trinh, giam sai s6 (do budc pha lodng), tiét kiém
luong mau va dung méi hoa chét, lya chon khdi lugng can bt 14 huong thao 1a khoang 0,12
- 0,13 g. Bén canh d6, do ham lugng CA va CAR trong bot 14 huong thao c6 su chénh I¢ch
16n nén luong can mau khoang 0,12 gam 14 hop 1y dé dich chiét phan tich sic ky c6 nong do
CA khong qua 16n va néng do CAR khong qua nhé. Vi vay, lua chon khdi lugng can mau
bot 1a huong thao 1a 0,12 — 0,13 g.

3.2.6. Khdo sdt do on dinh cia acid carnosic va carnosol trong lo mau theo thoi gian

Khao sat duoc thyuc hién bang cach tiém sic ky lip lai dung dich chuan don CA 20
ng/mL va dung dich chuin don CAR 20 pg/mL theo cac mdc thoi gian khao sat trong vong
18 gid: mdi pha, sau 1 gio, sau 2 gio, sau 4 gio, sau 8 gio, sau 12 gio, sau 16 gio, sau 18 gio.
Tir két qua thu duoc trén sic ky d6 mau chuan don, nhéan thiy ca 2 chit déu on dinh trong
dung méi pha mau H3POs - MeOH (0,5:99,5, v/v) ma khong can cho thém chat chdng oxy
hoa dé bao vé chung (thé hién qua do 1éch chuan twong d6i RSD% cua dién tich pic CA va
CAR 14 1,6% va 0,7% sau cac méc thoi gian phan tich). Do d6, sau khi chuan bj va xt ly
mau, dich chiét trong lo mau van gitr dugc su on dinh cua 2 hoat chét chiét duoc trong vong
18 gid, thuan lgi cho viéc phan tich dong thoi nhiéu mau thir trong ngay. Ngoai ra, tién hanh
pha day duong chuén trong dung mo6i H3PO4 - MeOH (0,5:99,5, v/v) dé dam bao su 6n dinh
nong do CA va CAR trong mau chuan hén hop.

3.3. Tham dinh phuwong phap phén tich
3.3.1. PG phit hop hé thong

Do phi hop hé thdng dugc danh gia thong qua viée phan tich lap lai 6 1an lién tiép mau
chuan hdn hop CA va CAR 100 pg/mL. Duya trén sic ky do, thoi gian luu, dién tich pic dap
g ctia 2 hoat chit can phan tich qua 6 lan phan tich sic ky, két qua cho thdy do léch chuin
tuong d6i RSD (%) ciia thoi gian luu 14 0,1% (CA), 0,2% (CAR) va cua dién tich pic 1a 1,0%
(CA), 1,1% (CAR), cac thong sd déu dat yéu cau thip hon 2,0%. Cac pic can ddi, c6 hé sb
d6i xing trong khoang 1,16 — 1,20. S6 dia Iy thuyét 16n. Do d6, phuwong phap dat yéu cau vé
d6 phu hop hé thong.

3.3.2. Do dac hiéu

Do dic hidu ctia phuong phép duoc danh gia thong qua viéc phan tich mau tring (dung
mdi pha mau), mau thir, mau thir thém chuan, mau chuén hdn hgp CA va CAR. Két qua chi
ra mau tring khong cho tin hiéu chét phan tich, mau chuan, mau thir va mau thir thém chuan
cho tin hiéu chét phén tich tai cung thoi gian luu. Pho ctia CA va CAR trén sic ky d6 mau
thir, mau thir thém chuan tring v6i pho cia CA va CAR trén sic ky d6 mau chuan hdn hop.
Céc pic CA va CAR trén sic ky d6 mau thir, miu thir thém chuan, miu chuan déu dat 46
tinh khiét sic ky. Do d6, phuong phap c6 d6 dic hiéu tdt.

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

LOD va LOQ cua phuong phap duoc danh gia thong qua viéc tién hanh phan tich cac
méu chuan hdn hgp CA va CAR vé6i ndng do giam dan con c6 thé xuat hién tin hiéu chat
phan tich. Ghi lai sic ky do va xac dinh ty 1& S/N (S 14 tin hiéu ciia chat phan tich, N 1a tin
hiéu nhiéu duong nén). LOD va LOQ lan lugt duoc chép nhén & néng d6 ma tai do tin hiéu
16n gp 2 — 3 1an va 10 — 20 1an nhiu duong nén. Két qua duoc thé hién trong Bang 1.
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Bdang 1. Két qud xdc dinh LOD va LOQ ciia phirong phdp

Chét phan tich LOD (ug/mL) LOQ (ug/mL)
Acid carnosic 0,3(S/N=3,1) 1 (S/N=10,8)
Carnosol 0,25 (S/N =3,0) 0,75 (S/N =10,7)

3.3.4. Puong chudn

Puong chuin dugc xay dung v6i ndng d6 thay ddi tir 2,5 ug/mL dén 200 pg/mL dbi
véi ca 2 chat bﬁng cach khao sat sy phu thudc cua tin hiéu di¢n tich pic vao néng do. Két
qua xay dung dudng chuin qua Bang 2 cho thay hé sb twong quan dat yéu cau 0,995 <R d6
chéch cua cac diém trén duong chudn sau khi xdy dung duong chudn thap hon + 15%. Do
d6, phuong phap c6 do tuyén tinh dat yéu cau khi xay dung duong chuan.

Bdng 2. Két qua xay dung diong chudn

P N Phwong trinh H¢é sb twong quan A LAt o
Chat phan tich dwdng chu in (R) Do chéch (%)

Acid carnosic y =14128.x - 15715 1,0000 -3,8-11,2

Carnosol y = 14813.x - 15179 0,9999 -51-111

3.3.5. D¢ lap lai va do chum trung gian

Tham dinh d6 chum cua phuong phap gém do 1ap lai va d§ chum trung gian. Do lap
lai dugc danh gia théng qua viéc phan tich sic ky 6 mau thir chuan bi doc lap theo quy trinh
phan tich di xay dung. D6 chum trung gian duoc danh gia twong ty nhung phan tich sic ky
6 mau thir dugce thuc hién boi kiém nghiém vién khac trong mdt ngay khéc so vai khi lam 6
mau thtr tham dinh d6 1ap lai. Két qua danh gia d6 lap lai va d6 chum trung gian duoc thé
hién trong Bang 3 dat yéu cau cia AOAC. Do d6, phuong phap dat yéu cau vé d6 1ap lai va
do chum trung gian.

Bdang 3. Két qud thdam dinh dg chum va dé ding

Chét phan Poliplai  Pochumtrung  D§ thu hdi dg}‘-;‘:;‘;“i
tich (RSD%) gian (RSD%) (R%)
(U%)
Acid carnosic 14 2,8 98,8 - 100,6 571
Carnosol 11 2,1 97,5-102,2 6,86

3.3.6. D¢ dung

Do dung duoc danh gia thong qua viéc phéan tich cac mau thir thém chuan & 3 muc
ndng d6 1a 50%, 100%, 150% so v6i ndng d6 mau thir d3 chuan bi theo quy trinh xay dung.
Két qua danh gia d6 dung (d6 thu hdi) dugc thé hién trong Bang 3 dat yéu cau theo AOAC,
cho thiy phuong phap dat yéu cau vé do dung.
3.4. Phan tich dong thoi acid carnosic va carnosol trén mot sé6 miu thyc té

Ap dung phuong phép da xay dung dé xac dinh ham luong CA, CAR va tong ham lugng
2 chat trong 20 mau thyc phdm thu thap trén thi truong, mdi mau tién hanh phan tich 1ap lai 2
1an doc 1ap va tinh gia tri ham luong trung binh. Két qua thu dugc nhu & Bang 4 va Hinh 9.
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Qua két qua phan tich 20 mau thyc pham thu thap trén thi trudng, ham lwong CA dao
dong trong khoang 2,070 — 3,933% v&i bot 1a hwong thao, 1,788 — 2,452% vdi 1a huong thao
kho va 1,788 — 2,452% vdi tra thao mdc huong thao. Ham lugng CAR cling ¢6 su khac biét
trong khoang 0,299 — 0,579% véi bot 14 huong thao, 0,221 — 0,330% véi 14 huong thao kho
va 0,293 —0,310% véi tra thao moc huong thao. Téng ham lugng CA va CAR cao nhét trong
mau bot 14 huong thao M8 va thip nhit trong mau bot gia vi udp thit huong thao.

Ttr cac két qua trén cho thay, ham lugng CA va CAR c6 thé bi anh hudng béi cac yéu
t6 khac nhau nhu yéu té di truyén cua timg gidng cdy huong thao, yéu té méi truong (khi
hau, nudc, dd man, 4nh sang...), 6 tudi cua cdy khi thu hoach. Bén canh d6, cac yéu td lién
quan dén diéu kién say kho, bao quan ciing ¢ thé anh huong dén ham luong chat chong oxy
hoa CA va CAR trong 14 huong thao. Mot phuong phép dinh luong nhanh chéng, tiét kiém
va dang tin ciy 1a can thiét trong qué tdi vu hda quy trinh trong trot va thu hoach, gop phan
nang cao chat luong cua cay huong thao. Piéu niy c6 ¥ nghia quan trong ddi véi cac nganh
cong nghiép thuc pham, dugc pham va my pham, noi cac hop chéat chéng oxy héa nay cd
thé duoc st dung rong rai trong tuong lai. Két qua phan tich mot s6 mau thuc té duoc dua
ra tai Bang 4 va mot s6 séc dd minh hoa phan tich mau thyc té duoc dua ra tai Hinh 9.

Bdng 4. Két qua phan tich mét sé mau thyec té

Tong ham lug
x Ham lugng Ham lugng ong ham wong

STT Loai miu ;a acid carnosic carnosol aCIdC:::;:ZIIC va
(%, wiw) (%, wiw) (%, wiw)
1 Bot 1a huong thao M1 2,083 0,334 2,417
2 M2 2,208 0,299 2,507
3 M3 2,309 0,325 2,635
4 M4 2,322 0,318 2,640
5 M5 2,310 0,322 2,632
6 M6 2,095 0,339 2,435
7 M7 2,244 0,308 2,552
8 M8 3,933 0,597 4,530
9 M9 2,070 0,315 2,385
10  La huong thao kho L1 1,788 0,221 2,009
11 L2 2,403 0,324 2,127
12 L3 2,241 0,307 2,548
13 L4 2,452 0,328 2,780
14 L5 2,408 0,330 2,738
15 L6 2,140 0,308 2,448
16 Tra thao mdce T1 2,267 0,303 2,570
17 huong thao T2 2,118 0,293 2,411
18 T3 2,287 0,308 2,595
19 T4 2,214 0,310 2,524
go Botgiaviudpthit o, 0,321 0,134 0,455
huong thao
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10915 - 111601

Hinh 9. Mét s6 sdc do phan tich madu thyc

4. KET LUAN

Nghién ctru da xay dung dugc phuong phép xac dinh dong thoi ham luong acid

carnosic va carnosol trong thuc pham chira 14 huong thao bang phuong phép sac ky long
hiéu nang cao sir dung detector chudi diod quang (HPLC-PDA). Uu diém cuia phuong phap
1a quy trinh x& Iy mAu nhanh chéng, don gian, tiét kiém. Phuong phép ciing d3 dugc tham
dinh vé do dic hiéu, duong chuan, d6 chum, do ding va gii han phét hién, giéi han dinh
luong. Cac thdng s6 thim dinh déu dat yéu cau ciia AOAC. Quy trinh dd duoc ap dung dé
phan tich 20 mau thyc pham thu thap trén thi truong.
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