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Tom tit

Nghién ctru duoc tién hanh dé tdi wu hoa phuong phap HPLC-PDA xac dinh dong thoi

coumarin, cinnamyl alcohol, cinnamaldehyd, acid cinnamic, eugenol, cinnamyl acetat, acid

2-hydroxycinnamic trong nén mau qué va thuc pham chira qué. Cac chét duoc chiét ra khoi nén

mau bang methanol, lic tai nhiét 46 phong trong 30 phat va duoc xac dinh bang HPLC-PDA

vé6i cac didu kién sau: cot C18 sunfire (250 x 4,6 mm, 5 pm), pha dong amoni acetat 30 mM va

hon hgp methanol-acetonitril (50 : 50) theo chuong trinh gradient. Phuong phéap c6 d6 dic hiéu

t6t, duong chuan tuyén tinh trong khoang tir 0,1 - 100 pg/mL, d6 thu hoi trong khoang 80 -

107%, d6 lap lai c6 RSD < 7,3%, gidi han phat hién (LOD) va gidi han dinh lugng (LOD) cia

acid 2-hydroxycinnamic, coumarin, cmnamaldehyd cinnamyl alcohol, eugenol lan lugt 1a 1,0

ng/g va 3,3 pg/g; LOD va LOQ cua acid cinnamic, cinnamyl acetat lan luot 14 2,0 pg/g va 6,7

ng/g, dap ang yéu cau cua AOAC. Phuong phap dé duoc ap dung dé so bo danh gia ham lugng
cac chat trong mot s6 mau qué, thuc phdm va thyc pham chirc nang (TPCN) chira qué.

Tir khoa: coumarin, cinnamyl alcohol, cmncgmaldehyd, acid cinnamic, eugenol, cinnamyl
acetat, acid 2-hydroxycinnamic, HPLC, PDA, qué, cinnamon.

1. PAT VAN DPE

Qué (Cmnamomum) 1a mot chi cac loai thue vat thuge ho long néo (Lauraceae). Qué la
mot trong nhing loai gia vi quan trong duoc sir dung hang ngay trén khip thé gisi. Qué chu yéu
chura céc loai dau quan trong, nhu cinnamaldehyd, acid cinnamic va cinnamat. Ngoai vi¢c la
mot chat chéng oxy hoa, chng viém, tri dai thao dudng, khang khuan, chéng ung thu, ha lipid
va hd tro didu tri bénh tim mach, qué con dugc bao cdo c6 kha nang chéng lai cac r6i loan than
kinh, nhu bénh Parkinson va Alzheimer [10]. Qué (Cinnamomum) la mot loai gia vi phé bién
déc biét, dugc su dung cho banh quy, banh ngot, duge b6 sung trong thyuc pham chtic ning va
su dung nhiéu trong dong y. Loai qué & Viét Nam chu yéu la loai C. cassia ¢ chira nhiéu
coumarin hon so vé6i loai C. verum c¢6 ngudn gdc tir Srilanka va phia nam An Do [6].

Céc hop chat co trong qué co6 nhidu tac dung t6t nhu: Cinnamaldehyd va mot s6 dan xuét
cinnamaldehyd dugc tong hop tir acid cinnamic, chang han nhu 2'-hydroxycinnamaldehyd c6
tac dung rc ché nhat d6i véi san sinh NO trong té bao [11]; eugenol c6 tac dung trén cac bénh
hen suyén, tac dung chéng hen, di ung, tac dung chéng di ng, viém, chéng viém, dap ting mién
dich, té bao lympho, cytokine, immunoglobulin, diéu hoa mién dich va chdng oxy hoa [7].

Bén canh cac tac dung tot cua cac chat trong qué, thi coumarin la mot chat c6 kha ning gay
ddc cho gan va gy ung thu. C6 rat nhiéu dir liéu thi nghiém vé coumarin ¢ doc tinh trén gan cta

* Dién thogi: 0388 288 081  Email: nganbmtl13@gmail.com
Tap chi Kiém nghiém va An toan thuc pham, Tap 3, 56 I, 2020



Xac dinh coumarin, cinnamyl! alcohol, cinnamaldehyd, acid cinnamic, eugenol, cinnamyl acetat...

dong vat va cung c6 dir liéu lam sang Ve nhiém doc gan trén ngudi tir cac bénh nhan duoc diéu tri
bang coumarin. Dya trén cac dit liéu san co, co quan an toan thyc pham Chau Au da khuyén nghi
lidu hang ngay dung nap dugc (TDI) cta coumarin 14 0,1 mg/kg trong luong co thé [2]

ba co nhleu cong trinh nghién ctru trén thé gidi vé cac chat trong cac loai que va trong
céc loai thyc pham khac nhau. Cac phuong phéap duoc sir dung da dang c6 thé dé cap dén nhu:
HPLC-PDA, LC-MS/MS,.. Tuy nhién, tai Vi€t Nam hién chua c6 phuong phép tiéu chudn dé
xac dinh dong thoi coumarin va cac dan xuat ctia no trong thyc pham va thyc pham chic ning
c6 thanh phan que

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
Péi twong nghién ciru gdm coumarin, cinnamyl alcohol, c1nnamaldehyd acid cinnamic,

eugenol, cinnamyl acetat, acid 2- hydroxycmnamlc Péi twong mau: qué, thuc pham va thuc
pham chuc nang chira qué dugc 1dy ngiu nhién tai cac cho, ctra hang & Ha Noi.

2.2. Hoa chat

- Chat chuan eugenol (Sigma - Adrich, > 99%), coumarin (Sigma - Adrich, s6 16:
W526509; > 98 %), trans- c1nnama1dehyd (Sigma - Adrich, sé 16: C80687; > 99%), acid
2-hydroxycinnamic (Sigma - Adrich, s6 16: H22809; > 97%), acid trans-cinnamic (Sigma - Adrich,
s0 16: C80857; > 99%)), cmnamyl alcohol (Sigma - Adrich, s6 16: 108197; > 98%), cinnamyl
acetat (Sigma - Adrich, s0 16: 166170; > 99%).

- Dung moi loai tinh khiét cho HPLC: CH;0H, CH5CN, HCI, CH;COOH, CH3;COONH_,
C,HsOH (Merck).
2.3. Thiét bi va dung cu

- Hé thong sic ky 1ong hiéu ning cao HPLC Waters (Acquity H-class) trang bi detector PDA,
cot sic ky Sunfire C18 (250 mm x 4,6 mm; 5 pm) va cac thiét bi, dung cu thong thuong ctia phong
thi nghiém.

2.4. Phwong phap nghién ciru
2.4.1. Khdo sat diéu kién xir Iy mau

Mau qué va thuc phdm duogc xay nho, duge sang qua ray 0,5 mm. Mau long duoc lic déu
trude khi tién hanh nghién ctru.

Dua vao kha ning hoa tan ctia cac chat phan tich va tham khao cac tai liéu [3, 8, 10, 12]
chiing t6i khao sat kha nang chiét cac chat trong qué tir nén mau bang dung méi (CH;CN,
CH3OH C,H50H, H,0), sir dung nhiét d6 phong (25°C), 40°C, 50°C, 60°C, 70°C, lic trong
thot gian 10 phut, 20 phat, 30 phat, 40 phut, 50 phut, 60 phut.

2.4.2. Khao sat diéu kién sdc ky

Ttr céc tai liéu tham khao [3, 8, 10, 12] va theo tinh hinh thyc ‘gé cua phong thi nghiém,
c6t sac ky Sunfire C18 (250 mm x 4,6 mm; 5 um) duoc lya chon ¢d dinh pha tinh. Khao sat
budc song cuc dai cua cac chat, dung moi phan tich sac ky va chuong trinh dung méi.
2.4.3. Tham dinh phwong phdp

Tién hanh tham dinh phuong phép da t6i uu cac thong s6 co ban gom tinh déc hiéu, gidi
han phat hién, gidi han dinh luong, dudng chuan, do lip lai va do thu hoi. Cac két qua duge
danh gié so sanh vdi cac quy dinh theo AOAC.

3. KET QUA VA BAN LUAN
3.1. Thiét 1ap diéu kién phan tich sic ky trén HPLC
3.1.1. Xac dinh buoc song phat hién
Dé la chon bude song thich hop ghi sic ky do khi phan tich dong thoi coumarin, cinnamyl
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alcohol, cinnamaldehyd, acid cinnamic, eugenol, cinnamyl acetat, acid 2-hydroxycinnamic,
detector PDA duoc lya chon dé phat hién, quét phd trong khoang 190 - 400 nm, chon budc séng
hap thu cyc dai hap thu cho mdi chat va thu duoc két qua nhu bang 1.

Bing 1. Bude séng hdp thu cwc dai ciia cde chat phan tich

. p Acid 2- . Acid | Cinnamyl | Cinnamal Cinnamyl
Tén hoat chat . . |Coumarin | | . Eugenol
hydroxycinnamic cinnamic| alcohol dehyd acetat
Buede song hap thy 272;320 277 | 271 | 251 | 289 | 282 | 251
cwe dai (nm)

Pé giam anh hudng cia dung moi va tap chat nhung van dam bao dugc do nhay cua
phuong phép khi phan tich 07 chét trén chon budc song phat hién tai 250 nm dugc lya chon dé
phan tich cinnamyl alcohol, cinnamyl acetat va 280 nm dé phan tich acid 2-hydroxycinnamic,
coumarin, acid trans-cinnamic, cinnamaldehyd, eugenol.

3.1.2. Khao sat chuwong trinh dung méi HPLC

Qua qua trinh khao sat chung t6i dua ra diéu kién phan tich trén thiét bi HPLC nhu sau:
pha dong kénh A: amoni acetat 30 mM, kénh B: CH3CN : CH30H (50 : 50, 40 : 50), chuong
trinh dung moi véi toc d6 dong 1,0 mL/phut, kénh B ting tir 40 - 50% trong 5 phut, gitr 50%
kénh B trong 2 phut, ting 1én 65% kénh B trong 3 phut, ting tiép 1én 70% kénh B trong 3 phut
va trd lai 40% kénh B trong 1 phut. Sic ky d6 07 chat chuan phan tich theo chuong trinh dung
moi duge thé hién trong hinh 1 va hinh 2.
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Hinh 2. Sic ky d6 07 chdt phdn tich tai budc song 250 nm
3.2. Khio sat quy trinh xir Iy miu
3.2.1. Khao sat dung méi chiét
Céc chat trong qué c6 kha ning tan dugc trong dung méi hitu co. Vi vy, nhom nghién
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ctru tién hanh khao sat cac loai dung moi chiét khac nhau (CH5CN, CH;0H, C,H50H, H,0)
doi voi nén mau thyc. Két qua khao sat thé hién trong hinh 3.
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Hinh 3. Két qua khdo sdt dung méi chiét

Nhur vay theo két qua thu duoc thi khi st dung CH30H cho ham lugng céc chat chiét dugc
1a 16n nhit. Do do, dung moi chiét dugc chon cho cac khao sat la CH;OH trong cac khao sat
tiép theo.
3.2.2. Khao sdt nhiét @6 chiét mdu

Nhiét d6 duoc sir dung v6i muyc dich 1am ting kha ning hoa tan cac chit vao trong dung
moi chiét. Khao sat nhiét do chiét mau theo quy trinh du kién v6i dung méi chiét mau 1a CH;0H
tai nhiét do: 25°C, 40°C, 50°C, 60°C, 70°C ddi véi nén mau thuc. Két qua khao sat thé hién
trong hinh 4.
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Hinh 4. Két qua khao sat nhiét do chiét mau

Véi tinh chét 1a nhom tinh dau bay hoi, do d6 khi nhiét 46 cang cao kha nang bay hoi cua
tinh dau cang tot. Nhu vay theo két qua thu dugc thi tr nhiét do 40°C tro xuéng cho tin hiéu cac
chat 1a 16n nhét d6i véi dung mdi CH;OH. Do d6, diéu kién nhiét d6 phong (25°C + 5°C) dugc
lya chon trong céc khao sat tiép theo.
3.2.3. Khdo sdt thoi gian chiét mdu

Thoi gian chiét anh huéng dén tong thoi gian phén tich, do d6 thoi gian phan tich phai
phu hop du dé chiét hét cac chét co trong mau. Khao sat thoi gian chiét mau theo quy trinh du
kién 1a 10 phut, 20 phit, 30 phuat, 40 phut, 50 phut, 60 phit d6i v6i nén mau thuc. Két qua khao
sat thé hién trong hinh 5.

Tap chi Kiém nghiém va An toan thyc pham, Tap 3, 561, 2020



Lé Viét Ngan, Lé Binh Chi, Nguyén Thj Hong Anh,.., Lé Thi Hong Hdo

12000000

11000000

c\? 10000000

€ 9000000
<

8000000

7000000

—

10 phat 20 phat 30 phat 40 phut 50 phut 60 phat

Hinh 5. Két qua khdo sat thoi gian chiét mau

Nhu Véy theg két qua thu dugc, thdi gian chjét ,ma:lu 16m hon 30 phut cho két qua Nhém
lugng cac chat chiét khong co6 su thay doi. Do d6 dé tiet ki¢m thoi gian, thoi gian chiét mau la
30 phut duoc lya chon.

Dua vao két qua khao sat, quy trinh xt Iy mau t6i vu nhu sau: Can 0,5 - 1,5 g d6i v6i nén
mau qué va 1 - 3 g doi v6i nén mau thyc pham chita qué vao dng ly tim 50 mL, thém 30 mL
CH;O0H, lic dong nhét bang may lic ngang trong 30 phut va ly tam voi tdc d6 5000 vong/phit,
trong 5 phtt. Chuyén binh dinh mirc 50 mL. Dinh muc dén vach bang CH;OH. Loc qua mang
loc 0,2 um (pha lodng néu can), chuyén sang lo 2 mL va phan tich trén HPLC.

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

~ Phan tich mAu tring, mau chuan va mau thém chuén: Tir séc do tai hinh 6, hinh 7, hinh 8 cho
thdy mau trang (dung mdi chiét) khong co tin hiéu cta chat phén tich, mau trang thém chuén co pic
cua cac chat ¢ thoi gian luu tuong tu voi thoi gian luu cua chuén tuong tng (chénh 1€ch thoi gian luu
khong qua 2%). Nhu vay, phuong phap dam bao tinh dac hiéu dé phan tich cac chat co trong que.
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3.3.2. Gioi han phat hién (LOD) va gioi han dinh lwong (LOQ)

Pé danh gia LOD, LOQ cua phuong phap, chuén hdn hop 07 chat duoc sir dung, sau do
tién hanh pha loang méu bang dung dich mau thyc khong chira chat phan tich (can 5 g, xu ly
theo quy trinh da tham dinh) va phan tich cho téi khi thu duoc chiéu cao chit phén tich gap 3
l4n tin hiéu duong nén. Do d6 x4c dinh dugc LOD. Theo AOAC [1, 4, 5]: LOQ =3 x LOD. Két
qua phuong phap c6 LOD va LOQ cua acid 2-hydroxycinnamic, coumarin, cinnamaldehyd,
cinnamyl alcohol, eugenol 1a 1,0 pg/g va 3,3 pg/g; LOD va LOQ cua acid cinnamic, cinnamyl
acetat 1a 2,0 pg/g va 6,7 pg/g.

3.3.3. Puong chudn

Pé xac dinh khoang tuyén tinh, thuc hién do cac dung dich chuan c6 ndng do thay doi tir 0,1
- 100 mg/L d6i véi 07 chat va khao sat s phu thudc cuia tin hiéu vao ndng do. Sau d6 vé& duong biéu
dién sy phu thudc giira dién tich pic va n6ng d6 duoc thé hién trong bang 2.

Bing 2. Phuong trinh dwong chudn hoi quy tuyén tinh giita dién tich pic
va nong do cua 07 chdt phan tich

Tén hoat chit Duwong chuin
Cinnamaldehyd y =51866x + 753,53, R?=1
Cinnamyl alcohol y=43183x +2092, R*=1
Acid cinnamic y=41153x + 1849,6, R?=1
Cinnamyl acetat y =34123x + 408,6, R?=1
Acid 2-hydroxy cinnamic y =26434x +1060,2, R*>= 1
Coumarin y =24067x + 927,64, R?=1
Eugenol y =5431,5x + 616,45, R?>=1

Duong chuan co h¢ s6 hdi quy tuyén tinh R2= 1, cac gia tri do chéch so véi diém chuan
ban dau ciing déu nam trong gi01 han + 15% theo yéu cau cua nhiéu t6 chirc tai My, Canada,
Chau Au. Nhu vay, duong chuan biéu dién su phu thudc tuyén tinh dién tich pic ctia 07 chat tir
0,1 - 100 mg/L 1a dat yéu cau va duoc chap nhan theo AOAC.

3.3.4. Do lap lai

Khao sat trén 01 nén mau que va 01 nén mau thyc pham chira qué c6 phat hi¢n chat phén
tich, thyc hi¢n phén tich mau 06 lan theo quy trinh da khao sat (3.2) va bom mau vao hé thong
HPLC ¢ cac di€u kién da chon. D¢ lap lai cua phuong phap duge danh gia thong qua do 1éch
chuan tuong doi (RSD %). K&t qua thé hi¢n trong bang 3.

Bing 3. D6 1ap lai 07 chdt trén nén mdau qué va thuc pham chiva qué

Tén hoat chit 2-HJ.)droxy.ac1d Coumarin .Aad . Cinnamyl Cinnamaldehyd | Eugenol Cinnamyl
cinnamic cinnamic | alcohol acetat
| Ham heong | 5660 2,34 0,771 0,3 15,1 <LOQ | 0,157
Qué (mg/g)
RSD (%) 2,2 1,9 2,2 1,7 1,6 <LOQ 2,5
Ham lugng
: <LO 0,125 0,025 0,023 0,0091 1,87 0,0195
Thire | (mgrg) Q
pham
RSD (%) <LOQ 1,6 3,6 2,1 3,7 1,4 2,5
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Tir két qua thu duoc va so sanh theo quy dinh ctia AOAC, cac chét phan tich déu co do
1ap lai ndm trong gidi han cho phép (theo AOAC [1, 4, 5] v6i ndng d6 < 100 mg/L yéu ciu RSD
<5,3%, két qua thu dugc tir 2,10 - 3,71%; hay véi ndng d6 < 1% yéu cau RSD < 2,7%, két qua
thu duge tir (1,41 - 2,50%). Nhu vAy phuong phép c6 do lap dat yéu cau cua AOAC khi phan
tich 07 chét trén trong nén mau qué va thyc pham chirc ning chira qué.

3.3.5. D6 thu héi

Do thu hoi cta phuong phap dugce danh gia bang cach thém chuin hdn hop vao nén mau
qué va thuc pham chtra qué v6i 03 mirc ham luong thém vao tai 50%, 100%, 200% luong chat
¢6 trong mau, mdi mirc thyc hién (1,41 - 2,50%) 03 lan. Sau xir Iy mau xac dinh ty 1& (%) thu
hoi ctia chuan hdon hop va phan tich theo quy trinh da xay dung. Do thu hoi cta phuong phap
dugc tham dinh trén 1 nén miu qué, 1 nén miu thyc pham chira qué. Két qua dugc thé hién
trong bang 4.

Bing 4. Bé thu hoi ciia 07 chat trén nén mau qué va thwe pham chira qué

Tén Iioqt 2-H)./droxy.ac1d Coumarin .Ac:d . Cinnamyl Cinnamaldehyd| Eugenol Cinnamyl
chat cinnamic cinnamic | alcohol acetat
Qué 85,4 -107 98,1 -103 (95,3-99,2| 95,1 - 101 98,3-102 (90,3 -98,8 95,7-101

Thue pham o0 5 104 | 97,7-105 |92,0-102| 93.8-101| 92.9-107 [97.4-104| 90.8 - 106
chira que

Hiéu suét thu hoi ctia cac chat déu nam trong gidi han cho phép cua AOAC [1, 3, 4].
Nhu Vay phuong phap c6 d6 thu hoi dat yeu cau cia AOAC khi phan tich dong thoi 07 chat
trong nén mau qué va thyc pham chira qué.

3.3.6. Ung dung phan tich 07 chat trong qué trén mot sé mdu thu thdp trén thi truong
Tién hanh nghién ctru trén 30 mau qué, 20 mau thyc pham chira ql}é va 15 mau TPCN
chura thanh phan qué trén thi truong theo phuong phap trén va thu dugc két qua nhu ¢ bang 5.

Bing 5. Két qua phdn tich mét s6 mau qué va thwe pham chira qué
(Pon vi: mg/g)

Tén Acid 2- Acid Cinnamyl Cinnamyl
hoat hydroxy | Coumarin . . “ Cinnamaldehyd| Eugenol Y
Z . . cinnamic alcohol acetat
chat | cinnamic
P 0,008 - 0,086 - 0,056 - 0,004 - 0,012 - 0,002 -
Qué | 003 5,17 17,8 0,62 3.91-224 0,34 0,061
Thirc i 0,006 - 0,01 - 0,004 - 0,016 - 1,09 0,031 - 0,005 -
pham 0,246 0,038 0,024 0,196 0,088
Thuc
phim 0,008 - 0,012 - 0,004 - 0,043 - 0,013 -
chirc 0,283 0,042 0,035 0.232-5,55 8,80 0,18
nang

-": Khong phat hién
. Két qua thu dugc, cac mau co h‘élm lucyng 07 chat thay déiNkhéc nhau, Ehu thudc vao loai
queé sir dung, dac bi€t vdi coumarin gan nhu déu c6 trong cac mau (55/65 mau) voi ham luong
thay dbi (0,086 - 5,17 mg/g). Mic du qué co tac dung tot dén co thé (chu yéu thong qua hoat
chat c1nnama1dehyd eugenol c6 ham luong cao trong qué) nhung trong qué lai chira thanh phan
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Xac dinh coumarin, cinnamyl! alcohol, cinnamaldehyd, acid cinnamic, eugenol, cinnamyl acetat...

coumarin ¢4 thé gay doc cho gan, nén khi sir dung qué trong thyc pham van s& c6 mot lugng
coumarin van dua vio co thé thong qua cac san pham tiéu thy.

Khi danh gia theo quy dinh vé lidu luong hap thu hang ngay (TDI) cua coumarin la 0,1
mg/kg bw/ngay, vy voi két qua thu duoc tir mau qué c6 ham luong coumarin dao dong tu 0,086
- 5,17 mg/g, thi mdt nguoi voi can ning 60 kg khong duoc an qua 1,16 g qué co6 ham luong
coumarin 5,17 mg/g va khong qué 69,8 g qué c6 ham lugng coumarin 0,086 mg/g.

4. KET LUAN

Phuong phap HPLC-PDA da dugc 4p dung dé phan tich dong thoi véi cac didu kién sau:
sir dung C18 sunfire (250 x 4,6 mm, 5 pm), stt dung pha ddéng amoni acetat 30 mM va hdn hop
methanol - acetonitril (50 : 50); theo chuong trinh gradient. Phuong phap cho ¢6 d6 phu hop hé
thong, d6 dac hiéu tét, du’O’ng chuin tuyen tinh c6 nong dg tir 0,1 - 200 pg/mL, dd dung co ty 1€
thu hoi trén 80% khi dénh gia ¢ muc nong do chuan thém vao < 10 pg/mL, do lap lai c6 RSD
<7,3% khi phan tich 06 1an doc 1ap trén nén mau. Gidi han phat hién (LOD) va gi6i han dinh
luong (LOQ) cua acid 2-hydroxycinnamic, coumarin, cinnamaldehyd, cinnamyl alcohol, eugenol
lan luot 1a 1 pg/g va 3,3 png/g; LOD va LOQ cua acid cinnamic, cinnamyl acetat lan luot 12 2,0
ng/gva 6,7 ug/g, dap img yéu cau cua AOAC. Phuong phap da dugc ap dung dé so bod danh gia
ham lugng cac chat trong mot s6 mau qué, thuc pham va thuc pham chirc nang chira qué, dap
ung yéu cau cua AOAC.
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Summary

IMULTANEOUS DETERMINATION OF COUMARIN, CINNAMYL ALCOHOL,
CINNAMALDEHYD, ACID CINNAMIC, EUGENOL, CINNAMYL ACETAT,
ACID 2-HYDROXYCINNAMIC IN CINNAMON USING HPLC

Le Viet Ngan'", Le Dinh Chi?, Nguyen Thi Hong Anh', Nguyen Bich Ngoc'
Nguyen Thi Phuong Lan’, Nguyen Thi Minh Loi*, Le Thi Hong Hao'

National Institute for Food Control
’Hanoi University of Pharmacy
3Vietnam Food Administration
‘QOuang Binh University

The aim of the present study was the development and validation of a simple, precise and
specific reversed phase HPLC method for the simultaneous determination of coumarin, cinnamyl
alcohol, cinnamaldehyd, acid cinnamic, eugenol, cinnamyl acetat, acid 2-hydroxycinnamic in
cinnamon. The substances were extracted from the sample matrices with methanol, shaken at
room temperature for 30 minutes and determined by HPLC-PDA on the following conditions:
column C18 sunfire (250 x 4.6 mm, 5 pm), mobile phase 30 mM ammonium acetate and
methanol : acetonitrile (50 : 50) using gradient condition. The recoveries were in the range of
90%, the repeatability has RSD % was lower than 7.3%, the LODs and LOQs of 2-hydroxycin-
namic acid, coumarin, cinnamaldehyd, cinnamyl alcohol, eugenol were 1.0 pg/g and 3.3 ng/g,
respectively; the LODs and LOQs of cinnamic acid, cinnamyl acetate were 2.0 pug/g and 6.7
ng/g, respectively. The method has been applied to analyze the cinnamon and cinnamon -
contained food samples.

Keywords: coumarin, cinnamyl alcohol, cinnamaldehyd, acid cinnamic, eugenol, cinnamyl
acetat, acid 2-hydroxycinnamic, HPLC, PDA, cinnamon.
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