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Abstract

Cinnamon leaves, a part of the cinnamon tree, are used as raw materials to extract
cinnamon essential oil and as a spice in food processing. Trans-cinnamaldehyde is the main
ingredients that have biological effects and high concentration in cinnamon, cinnamic acid
is often used as a marker in the quantification methods of cinnamon, coumarin is the
ingredient that needs to be controlled due to risk of liver toxicity. So that, cinnamaldehyde
(CAL), cinnamic acid (CA) and coumarin (CM) have been choosen to determin quality of
cinnamon leaves. The analytes in the test sample were extracted with methanol:water ratio
9:1 by ultrasound twice 30 minutes and resting for 30 minutes between extractions. The
ultrasonic extract was analyzed using an HPLC-PDA, C18 column (250x4.6 mm, 5 um) at
25°C, mobile phase system consisting of acetonitrile and 0.05% phosphoric acid is eluted
according to the program's gradient, detection wavelength 280 nm. The method was
determined according to AOAC 2016 guidelines with appropriate specificity and linearity
ranging from 51.90-691.31 pg/mL for coumarin, 1.00-20.10 pg/mL for cinnamic acid and
52.45-609.8 pg/mL for trans-cinnamaldehyde, good repeatability with RSD from 0.46% to
0.61%, accuracy of coumarin, cinnamic acid and cinnamaldehyd were 101.0%, 100.7% and
100.7% respectively, meets AOAC requirements at 3 concentration levels. The study applied
quantitative research methods to quantify coumarin, cinnamic acid and trans-
cinnamaldehyde on 17 C. cassia leaves samples collected in provinces in Vietnam. In result,
analyte concentrations varied widely between samples, with coumarin ranging from 0.53-
2.47%, cinnamic acid from 0.01-0.08%, and cinnamaldehyde from 0.95-2.56%.

Keywords: Cinnamon leaves, cinnamaldehyde, coumarin, HPLC-PDA, simultaneous
quantification.
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Dinh lugng dong thoi mat so thanh phan chinh
trong 1a qué (Cimnamomum cassia hang HPLC-PDA

Bui Thi Lan Phwong, Lé Bao Tram, Quach Huy Hoang,
Tran Vin On, Nguyén Thi Kiéu Anh”
Truong Dai hoc Duoc Ha Noi, Ha Ngi, Viét Nam

Tom tit

L4 qué, mot bd phan cay qué duge dung 1am nguyén liéu san xuét tinh ddu qué va dung
lam gia vi trong ché bién thyc phdm. Trong 14 qué, trans-cinnamaldehyd, acid cinnamic la
thanh phan chinh, thudng dugc ding 1am chat danh dau trong phuong phap dinh luong thanh
phan qué, ngoai ra trong 14 qué c¢6 chtra coumarin dugc quan tim vi lo ngai nguy co gy doc
trén gan. Do d6, lua chon ba chét nay dé danh gia chét luong 14 qué. Mau thtr duge chiét siéu
b.':fmg methanol:H2O ty 1€ 9:1, dich chiét dugc phan tich b::ing HPLC-PDA véi cot C18
(250x4,6 mm, 5 pm), chuong trinh gradient pha dong gém acetonitrile va acid phosphoric
0,05%, budc song phat hién 280 nm. Phuong phap dugc tham dinh theo huéng dan cua
AOAC 2016, két qua do dic hiéu phu hop, khoang tuyén tinh tir 51,90-691,3 pg/mL véi
coumarin, 1,00-20,10 pg/mL véi acid cinnamic va 52,45-609,8 pg/mL véi trans-
cinnamaldehyd, d¢ 1ap lai tdt vi RSD tir 0,46-0,61% do ding ctia coumarin, acid cinnamic
va cinnamaldehyd 1an luot 14 101,0%, 100,7% va 100,7%, dat yéu cau ciia AOAC. Nghién
ctru di dinh luong duoc coumarin, acid cinnamic, trans-cinnamaldehyd trong 17 mau la qué
C. cassia thu hai tai cac tinh ¢ Viét Nam. Két qua ham luong coumarin tir 0,53-2,47%, acid
cinnamic tir 0,01-0,08% va trans-cinnamaldehyd tir 0,95-2,56%.

Tir khéa: L& qué, cinnamaldehyde, coumarin, HPLC-PDA, dinh lwong dong thoi.

1. PAT VAN DE

Qué (Cinnamomum spp.) tir 1au dd dugc st dung rong rii trong cudc sdng. Qué Viét
Nam chii yéu 1a loai Cinnamomum cassia Presl. ¢ thé c6 mot s6 loai khac nhu Cinnamomun
zeylanicum Blume, Cinnmomum loureirii Nees., bd phan thuong ding ciia qué gom cé vo
qué than (qué nhuc), qué canh (qué chi), tinh dau qué, 14 qué [1, 2]. Tuy nhién, 14 qué va tinh
dau 14 qué chua c6 nhiéu thong tin nghién ciru. La qué chu yéu duogc str dung 1am nguyén
liu dé chiét xuat tinh dau qué. Pong thoi viée str dung 14 qué trong ché bién thuc pham va
nau an c6 thé mang lai nhiing tac dung c6 lgi cho strc khoe ctia con ngudi [3]. Nhitng nghién
ctru gan day vé 14 qué dang chu trong dén hudng nghién ctru chuyén sau hon vé cac thanh
phan héa hoc vai nhiéu tac dung trién vong trong diéu tri dai thao dudng type 2, parkinson,
trc ché vi khuan steptococus, chong oxy hoa ... [3, 4]. Trong 1a qué C. cassia cac thanh phan
chinh gom trans-cinnamaldehyde, acid cinnamic, 3-methoxy-1,2-propanediol, ethylacetat,
coumarin ... [4, 5] Trong dé trans-cinnamaldehyd 1a thanh phan c6 tac dung sinh hoc quan
trong va chiém lugng 16n nhat [3]. Acid cinnamic ludn c6 mit trong cac bd phan cua qué va
1a chat danh ddu duogc sir dung dé danh gia chit luong qué trong cac dugc dién [6-10]. Bén
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canh d6, coumarin trong qué 1a thanh phan dugc quan tim nhiéu do lo ngai c6 thé anh huong
t6i chirc nang gan [11]. Vi vay, & dam bao viéc str dung 14 qué mot cach an toan hop 1y thi
viéc kiém soat chat lugng 14 qué thong qua danh gia ham lugng CAL, CA va CM duoc dit
ra ngy cang cap thiét hon.

Hién nay, nhiéu phuong phap dugc sir dung dé xac dinh cac chét nay trong qué chi,
qué nhuyc, tinh dau qué str dung céac thiét bi HPLC, GC [6-10]. Tuy nhién, chua c6 nhiéu
nghién ctru va chua c6 duge dién nao quy dinh phuong phép dinh luong cac thanh phan nay
trong 14 qué. Vi vay, nghién ctru ndy dugc thuc hién véi muc tiéu xdy dung phuong phap
dinh luong ddng thoi CAL, CA va CM trong 14 qué dé cung cAp mot phuong phéap xac dinh
ham lugng céac chét nay trong cac mau 14 qué dam bao gia tri st dung, tir d6 c6 lya chon phu
hop trong st dung.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong/ vt liéu nghién ciu

Mau 14 qué duoc thu héi vao thang ra hoa tai cac dia phuong: Hoa Binh (7 mau), Bic
Kan (2 mau), Quang Ninh (3 mau), Yén Bai (1 mau), Thanh Héa (2 mau) va Thai Nguyén
(2 mAu), tat ca cac mau di dugc dinh danh tén khoa hoc Cinnamomum cassia (L.) Presl. boi
nhom nghién ctru PGS. TS. Tran Vin On tai B mén Thuyc vat, Khoa Dugc liéu-Dugc cb
truyén, Trudng Pai hoc Dugc Ha Noi. Mau sau khi thu hai dugc phoi kho ty nhién dén do
am khong quéa 14%. Bao quan trong tai PE kin, ghi nhin rd rang, bao quan kho réo, thoang
mat.
2.2. Héa chit, chét chuin

Chat chuan acid cinnamic (CeHsO) ham luong 99% (hing Shanghai Xian Ding
Biotiec, CAS: 621829, HB517250, Lot IWFDXAW); trans-cinnamaldehyd (C9HsO) ham
luong 98%, (Hang Ark Pharm, CAS No: 14371-10-9, Lot No: BRL645); coumarin (CoHeO2)
99,99% (K4MC6MLG-25G, CAS 91-64-5);

Dung mdi: acetonitrile (HPLC-Merck, Dtic), methanol (MeOH) (HPLC-Fisher, M¥),
acid phosphoric (PA-Merck, Dtrc).
2.3. Thiét bi, dung cu

Céc thiét bi, dung cu da duoc hiéu chuan, dap tng yéu cau GLP gém: hé thong HPLC-
DAD Shimadzu LC-40D XR (Nhat Ban) dugc trang bi hé théng bom cao ap 4 kénh dung
mdi va detector PDA, phan mém Labsolution; cot sic ky Inertsil ODS (250x4,6 mm; 5 um)
(GL Sciences, Nhat Ban); can phan tich Mettler Toledo GF-244A, d6 chinh xac 0,1 mg; can
phan tich Mettler Toledo XPE105, d6 chinh x4c 0,01 mg (Mettler Toledo, Thuy S¥) va céc
thiét bi, dung cu phéan tich phu trg khac.
2.4. Phuong phap nghién ciru
2.4.1. Khdo sat phirong phdp xi Iy mau

Xur Iy mau: Lay khoang 10 g dugc liéu da cat nho, nghién min, ray qua rdy s 250. Can
chinh xéc khoang 0,50 g bot dugc li¢u, cho vao binh dinh mtrc 25 mL. Thém khoang 15 mL
dung moi chiét, siéu am, dinh murc thé tich b?lng dung moi chiét. Dich siéu am dugc ly tdm
3000 vong/phut trong 5 phuat, hut phan dich trong loc qua mang loc 0,45 pm, tiém sac ky.
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Khao sat dung mdi chiét 13 hdn hgp MeOH : H20 véi céac ty 16 MeOH giam dan 100-
90-70-50-30-10-0%. Cac diéu kién siéu 4m gdm: siéu 4m 30 phut (PK 1), siéu 4am 30 phit,
nghi 30 phut, siéu am 30 phut (PK 2), lic bap bénh 2 gio, siéu 4m 30 phut (BK 3), thAm uot,
ngam 8 gid trong dung mdi chiét siéu 4m 30 phut (DK 4), sir dung d4 kho dé tranh gia nhiét
trong qué trinh siéu am.

Dung dich chudn géc: Céc dung dich chuan gbc CM, CA c6 ndng d6 chinh xac khoang
2 mg/mL, dung dich gbc CAL c6 ndng d6 chinh xac khoang 3 mg/mL dugc chuén bi trong
methanol, bao quan ¢ nhiét d6 2-8°C, tranh anh sang.

Dung dich chudn dinh hrong: Céac dung dich chuan hdn hop st dung trong qua trinh
khao sat va thim dinh bang cach pha lodng chinh xac cac dung dich chuan gdc bang dung
mdi pha mau cho t6i khi thu dugc dung dich c6 ndng do thich hop va sir dung ngay sau khi
pha.

Piéu kién sdc ky: Cot sic ky Inertsil ODS (250x4,6 mm; 5 pm). Nhiét do cot 25°C.
Tbc do dong pha dong 1,0 mL/phut, h¢ pha dong str dung g@)m acid phosphoric 0,05% trong
nudc (kénh A) va acetonitrile (kénh B) va theo chuong trinh gradient: 0-15 phut 85-75%
kénh A, 15-21 phut 75-62% kénh A, 21-30 phut 62-60% kénh A, 30-38 phat 60% kénh A,
38-39 phiit 60-85% kénh A, phit duy tri dén 45 phut, thé tich tiém mau 10 pL, budc séng
phat hién 280 nm [12].

Phwong phdp xir 1y dir liéu: Ham luong % ctia CM, CA, CAL trong 14 qué tinh theo
dugc liéu kho kiét. P am trong mau thir duwoc xac dinh bang phuwong phap cat v6i dung moi
(Phu luc 12.13-DBVN V) [2].

2.4.2. Tham dinh phwong phdp

Phuong phap duogc thadm dinh theo hudng dan cia AOAC [13]. Panh gia do dac higu
ctia chit phan tich trén mau chuan, mau thir va dung méi pha mau. Dé danh gia d¢ thich hop
h¢ thdng tién hanh tiém sic ky 1ap lai 6 1an mau chuan hdn hop. Khoang tuyén tinh gitta
néng d6 va dién tich pic dugc xac dinh bé“mg viéc phan tich day dung dich chuén ¢ néng do
tr thép dén cao, ghi lai tin hién. D9 1dp lai dugc danh gia bfmg viéc phan tich 6 lan doc lap
mot mau thir, phéan tich khac ngay, khac ngudi phan tich 1ap lai thém 6 lan dé danh gia do
chinh x4c trung gian. Chi tiéu d6 ding duoc xac dinh bang phuong phap thém chuan vao
mau thir & 3 mirc ndng do cao-trung binh-thap. Xac dinh gidi han phat hién (LOD) va gi6i
han dinh luong (LOQ) cta phuong phap dua vao ty 1& dép tmg cua chét phan tich v6i nhidu
nén (S/N). Pha lodng mau thir da biét nong d6 dén S/N~3 dé xac dinh LOD, LOQ=LODx3,3.

3. KET QUA VA BAN LUAN
3.1. Phuong phap xir ly miu
Khao sat dung méi chiét 1a hdn hop MeOH : H20 voi ty 16 MeOH giam dan 100-90-

70-50-30-10-0%, véi cac DK 1, DK 2, PK 3, PK 4. Két qua hiéu suat chiét cia CM, CA,
CAL dugc trinh bay & Bang 1.
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Bdng 1. Ham lwong chat phan tich khi chiét bang cac quy trinh khac nhau véi cac ty 1¢
dung moi

Ham lwong chat phén tich (%, tinh theo dwgc li¢u khd kiét) (n=3, TB£SD)

% PK 1 PK 2 PK 3 DK 4
MeOH CAL CA CM CAL CA CM CAL CA CM CAL CA cC™m
(x107%) (x10%) (x10%) (x103)

100 087 266 132 084 199 139 085 173 137 084 234 146
+0,08 6,3 0,13 +0,03 0,5 +0,05 +0,03 +54 0,06 +0,05 =*2,7 0,06
90 09 125 140 097 228 155 091 142 135 085 206 1,39
+0,07 *16 0,14 +0,01 0,7 0,02 +0,05 0,5 =+0,08 +0,20 %53 =0,27
70 077 180 110 090 206 142 085 148 127 084 204 137
+0,17 *4,9 0,25 #0,04 =*14 +0,08 0,13 *15 0,20 +0,17 4,3 0,20
0 079 115 115 0,75 199 122 0,77 203 119 0,74 173 118
+0,01 #1,3 0,01 +0,09 25 +0,14 +0,03 +0,9 0,04 +0,06 =*3,6 0,08
30 068 166 1,07 059 198 106 0,63 184 106 058 210 1,03
+0,04 *14 0,05 +0,02 1,9 0,06 +0,12 +3,2 0,14 +0,05 =*3,2 0,10
10 056 171 094 051 202 09 045 198 089 047 20,7 0,87
+0,02 *19 0,04 +0,01 +04 0,05 0,04 =+*1,3 0,04 +0,02 0,9 0,05
0 048 169 082 036 194 077 039 200 083 038 215 0,74
+0,02 *16 0,06 +0,04 +2,2 +0,11 0,06 *0,9 0,05 +0,08 =*2,0 0,07

D6 thi biéu dién ham lugng chit phan tich trong mau thir khi xtr Iy v6i cac diéu kién
khac nhau duoc dua ra tai Hinh 1.

, CAL e
(a) CAL (b) CA
, CcM
o oni e (c) CM

Hinh 1. Do thi biéu dién ham lwong chdt phdn tich trong mau thir khi xit [y véi cdc diéu
kién khac nhau (a) CAL, (b) CA, (c) CM
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Tir két qua Bang 1 va Hinh 1 cho thay khi tang ty 16 MeOH thi hiéu sut chiét ting véi
CM va CAL dén 90%, & ty 16 100% lugng chét phan tich khong ting ma c6 chiéu hudng
giam nhe, CA gan nhu khong d6i. Khi sir dung cung ty 1& dung méi thi cic quy trinh khac
nhau anh hudng nhiéu dén do 6n dinh ctua két qua, PK 2 cho Kkét qua c6 do léch chuan thép
nhét. Véi ca 3 chit, sir dung dung méi chiét c¢6 ty 16 MeOH 90% xir 1y theo DK 2 thu dugc
lwong chat phan tich 16n nhat va d6 1éch chuan thap nhét, do d6 lwa chon ty 1é va quy trinh
nay dé xir Iy méu.

Xt Iy mau 1a bude dau tién trong qua trinh phan tich, anh huong 16n dén hiéu suét va
d6 chinh xac ctia két qua phan tich. Nghién ctru xir Iy mau bang phuwong phép chiét siéu 4m
don gian, c6 thé thuc hién dugc ¢ nhiéu phong thi nghiém gitp cho viéc xac dinh va dinh
lwong cac chat trén sic ky d6 d& dang. Tir két qua thue nghiém thu dugc cho thiy, thoi gian
siéu 4m tang 1én 1am tang hiéu suit va mau c6 do lap lai tot hon, so v&i chiét 1 1an hodc ngam
chiét bang lic bap bénh 2 gid hodc thim wét ngam 8 gio. Tuy nhién, qué trinh siéu am cé
thé 1am ting nhiét d6 do do trong qua trinh siéu am sir dung thém d4 kho va ngit thoi gian
siéu &m lam 2 1an dé nude khong bi néng 1én. Dung moi chiét anh hudng dén hiéu suat chiét,
nghién ctru sir dung MeOH mot dung méi rat pho bién boi co kha ning hoa tan nhiéu hoat
chit véi 6 phan cuc khac nhau. MeOH ciing 14 dung méi dé tim kiém, c6 thé thdy & nhiéu
phong thi nghiém. Céc budc ly tim, loc mau trong quy trinh chiét nham loai bo cac tap chat
khong tan, tap c6 kich thudc phan tir 16n khong duoc dwa vao hé thong sic ky long.

Quy trinh chudn bi mdu thir: Ly khoang 10 g 14 qué da cat nho, nghién min, ray qua
ray s6 250. Can chinh xac khoang 0,50 g bot 14 qué vao binh dinh mirc 25 mL, thém khoang
15 mL hén hgp MeOH:H20 (9:1, v/v), siéu 4m 30 phit, nghi 30 phut, siéu 4m tiép 30 phut,
su dung da kho trong thoi gian siéu am. Két thic qua trinh siéu am, dua vé nhiét d6 phong,
b6 sung hdn hgp MeOH:H20 (9:1,v/v) du thé tich, lac déu. Ly tam 3000 vong/phut trong 5
phiit, hut phan dich trong loc qua mang loc 0,45 pm, tiém sic ky.

3.2. Thim dinh phwong phap phin tich

Phuong phap phan tich CM, CA va CAL trong mau 14 qué & Viét Nam duoc tham dinh
theo huéng dan cia AOAC [13], két qua tham dinh cy thé:
* Do chon loc

Chuan bi miu thir vd mau hdn hop 3 chudn, tién hanh tiém sic ky. Két qua thu duoc
trinh bay ¢ Hinh 2, Hinh 3 va Bang 2.

a, Dung méi pha mau b, Mau chudn hén hop ¢, Mdu thir
Hinh 2. Sdc ky dé ciia dung méi pha mau, mau chudn hon hop (SST)
va mau thir TVO 22-28
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Hinh 3. Phé UV ciia cdc chdt phan tich
Bdng 2. Két qud tham dinh d@é dac hiéu

L Thoi gian hru tr (phut) Do tinh khiét  HE sb
Chat phan tich = - , ——=% TR .

Mau thw Mau chuan hon hgp  pic mau thw Match

Coumarin 25,04 25,08 0,9959 0,9925

Acid cinnamic 27,96 27,99 0,9997 0,9944

Cinnamaldehyd 31,66 31,71 0,9991 0,9936

Thoi gian luu ctia pic CM, CA va CAL trén sic ky d6 ctia mau chuan hon hop va thoi
gian luu cua dung dich mau thtr twong duong nhau. Trén sic ky do mau tring khong xuat
hién pic ¢ trong khoang thoi gian luu twong ing véi thoi gian luu cua cac pic CM, CA va
CAL (Hinh 2, Hinh 3). DB tinh khiét pic CM, CA va CAL trong mau thir déu 16n hon 0,995,
phd UV cuia cac chat phan tich trong mau thir va mau chuan twong ty nhau véi hé sé match
déu 16n hon 0,990 (Bang 2).

* DG thich hop hé thong

Tién hanh tiém sac ky 6 1an 1p lai mau 3 chuan hdn hop c6 nong do lan lugt 1a CM
210,90 pg/mL, CA 7,52 ng/mLva CAL 306,40 pg/mL. Két qua trinh bay & Bang 3 cho thay:
RSD thoi gian luu cia CM, CA va CAL trong 6 lan tiém lap lai 1an luot 14 0,11%, 0,02% va
0,25%<1,0%. RSD dién tich pic CM, CA va CAL trong 6 lan tiém lap lai lan Iuot 1a 0,54%;
0,28% va 0,47%<2,0%, hé s6 kéo dudi (Tailing Factor-TF.) déu nho hon 1,2.

Bdng 3. Két qud tham dinh chi tiéu dé thich hop hé théng

CM (210,90 pg/mL) CA (7,52 pg/mL) CAL (306,40 pg/mL)
Miu Tr Diéntich TF. Tr Diéntich TF. Tr Diéntich TF.
(phat)  (mAu) (phat)  (MmAu) (phat)  (mAu)

SST1 25,081 13924856 1,10 27,988 3867386 1,16 31,714 43234832 1,16
SST2 25,080 13923257 1,10 27,992 3867762 1,16 31,711 43201424 1,16
SST3 25,082 13928774 1,10 27,991 3873116 1,16 31,710 43242744 1,16
SST4 25,083 13924978 1,10 27,994 3871429 1,16 31,712 43104233 1,16
SST5 25,078 13926838 1,10 27,988 3872390 1,16 31,706 43103171 1,16
SST6 25,078 13929254 1,10 27,988 3870412 1,16 31,706 43102589 1,16

B 25,080 13926326,2 27,990 3870415,8 31,710 43164832,2
RSD 0,01 0,02 0,01 0,06 0,01 0,16
(%0)
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* Khodng tuyén tinh

Dé x4c dinh khoang tuyén tinh, nghién ctru tién hanh phan tich khao sat 17 mau 14. Két
qua phan tich thu dugc khoang ndng cac chit phan tich 1an luot 1a: CM 94,48-676,3 pg/mL;
CA 2,05-10,00 pg/mL; CAL 172,1-506,9 pg/mL. Do do, chudn bi va phan tich diy dung
dich chudn CM, CA, CAL véi cac khoang ndng d6 lan luot 1a 51,9-691,3 pg/mL, 1,00-20,10
pg/mL va 152,45-609,8 pg/mL, ghi lai tin hiéu dé xac dinh khoang tuyén tinh ctia néng do
va dién tich pic. Puong chuan duoc danh gia théng qua hé sé twong quan tuyén tinh r. Két
qua thim dinh dugc trinh bay & Bang 4.

Trong khoang néng dd khao sat ctia ca 3 chat CM, CA, CAL c6 su phu thudc tuyén
tinh giita dién tic pic va néng do cac chit voi hé s twong quan tuyén tinh r déu 16n hon
0,999 (Bang 4), cho thiy duong chuin duogc xay dung c6 d6 tuyén tinh cao, dam bao phép
phan tich dinh lugng CM, CA, CAL. Do chéch tai mdi nong d6 trén duong chuan déu <5%.

Str dung phan mém Excel dé phan tich phuong sai ctia phuong trinh duong chuan xay
dung duoc, gia tri Pyaie d&U 16n hon 0,05 chtng to gid tri hé sé chan khac 0 khong c6 y nghia
thdng ké, do dé phuong trinh dudng chuan cua CM, CA, CAL xay dung dugc khdng mac
sai s6 hé théng.

* Gioi han phat hién (LOD) va gioi han dinh lvong (LOQ)

Pha loing dung dich mAu thir thanh cac dung dich c6 néng d6 giam dan. Tién hanh sic
ky, ndng do tai d6 cho ty sé tin hidu/nhidu (S/N) ~ 3 thu dugc giGi han phat hién (LOD) cua
mau tiém sic ky. Phan tich lap lai 4 1an. LOQ=3,3xLOD. Két qua trinh bay & Bang 4.

* Do lap lai va do chinh xac trung gian

Tién hanh phan tich mau thir trong 2 ngay, mdi ngay thuc hién 6 1an doc 1ap trén cling
mot mau. Két qua & Bang 4 cho thay gia tri RSD cia CM, CA va CAL ciia mdi ngay va clia
ca hai ngay déu nam trong gidi han cho phép. Két qua so sanh ham lugng chit phan tich
trong 2 ngay khac nhau, ca 3 chit déu c6 Frn<Fut cho thiy két qua phan tich 2 ngay véi 2
ngudi phan tich khac nhau cé d6 lap lai gibng nhau.

Bdng 4. Két qua tham dinh chi tiéu khoang tuyén tinh, giéi han dinh lwong, gidi han phét

hién va dé lap lai

Coumarin Acid cinnamic Cinnamaldehyd
Khoang tuyén tinh
Khoang ndng 46  51,90-691,3 1,00-20,10 152,45-609,8
(Hg/mL) ‘
Phuong trinh hoi y=46294x-43999 y=111946x-9139,4 y=99206x+135273
quy
H¢ s0 tuong quan 0,9999 1,0000 0,9999
(r)
Pvalue 0,739 0,120 0,565
%Y 0,5 0,8 0,4

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



Simultaneous quanftitative analysis of somme main componentsin ...

Coumarin Acid cinnamic Cinnamaldehyd

Gié6i han phat hién (LOD)

HL trong dugc li¢u 14,69x10™ 1,75x10* 9,04x10*
(%, kl/KI)

Nong do tiém sic 0,026 0,0031 0,016
ky (ng/mL)

Gidi han dinh lwgng (LOQ)

HL trong duogc liéu 48,4x10™ 5,78x10™ 29,82x10%
(%, kl/KI)

Nong d6 tiém sic 0,086 0,010 0,053
ky (ng/mL)

D¢ lap lai (n=6, ngay 1, ngudi phan tich 1)

Ham luong trung 0,85 0,031 1,42
binh (HLTB) (%,

kl/kl)

RSD (%) 0,42 0,39 0,55
D@ chinh xdc trung gian (ngady 1, nguodi phan tich 1 n=6; ngay 2 ngudi phan tich 2
n=6)

KNV 2, n=6

HLTB (%, kl/kl) 0,85 0,031 1,41
RSD (%) 0,61 0,49 0,55
2KNV n=12

HLTB (%, kl/Kkl) 0,85 0,031 1,41
RSD (%) 0,50 0,46 0,53
F-test (Fi:=5,05) 2,07 1,61 1,00
Yéu cau RSD [13] 1,9% 2,7% 1,9%
* Do dung

Dua vao dir li¢u khdo sat so b ham lugng 3 chét nghién ctru trong mau thir, mirc n6ng
do trung binh cua CM 1a 204 pg/mL, CA 7,2 ng/mL, CAL 310 pg/mL. Bg dung dugc xéac
dinh bang phuong phap thém chuan, sir dung nén mau 1a mau 1a TVO 22-28 c6 d6 4m
11,04%, ham lugng CM: 0,809%, CA: 0,068%, CAL: 1,448%. Chuéan bi cic dung dich
chuan gbc co nong do CM: 3515,65 pg/mL, CA: 256,80 pg/mL va CAL: 5016,03 pg/mL.
Can chinh xac khoang 0,15 g bot duoc liéu vao binh dinh méc 25 mL. Tién hanh thém chinh
xé4c 1,0-1,5-2,0 mL dung dich chuin gdc vao mau thir thu duoc cac miu thir thém chuan & 3
muc thap-trung binh-cao cia CM, CA, CAL. Két qua tham dinh d¢ ding ctia phuong phap
(Bang 5) cho thiy ca 3 chit déu c6 do thu hdi va RSD trong gidi han cho phép theo yéu cau
cua AOAC [13].
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Bdang 5. Két qud tham dinh chi tiéu dé diing

Mirc nong Mchuén R
dpthem  themvao mas(g) o Moms S0TMopp RSO
chuin (ug) (H9) (H9) lai (%)
Coumarin (Yéu cau theo AOAC [13]: d6 thu hoi 98,0-102,0%, RSD<1,9%)
Thép 3516 0,1500 4617 3537 100,6 1006 0,17
3516 0,1505 4613 3530  100,4
3516 0,1509 4628 3541  100,7
Trung binh 5274 0,1519 6399 5305 100,6 100,8 0,26
5274 0,1506 6415 5330 101,1
5274 0,1513 6396 5307  100,6
Cao 7031 0,1505 8235 7152 101,7 1016 0,07
7031 0,1500 8225 7145 1016
7031 0,1576 8277 7142 1016
Acid cinnamic (Yéu cau theo AOAC [13]: d6 thu hoi 97,0-103,0%, RSD<2,7%)
Thép 257 0,1501 351 260 1012 1011 0,18
257 0,1513 351 259  100,9
257 0,1505 351 260  101,2
Trung binh 385 0,1504 480 389 1010 1002 1,23
385 0,1506 480 388 1008
385 0,1509 472 381 98,78
Cao 514 0,1508 613 521 1015 1008 0,76
514 0,1509 607 516 1005
514 0,1502 606 515  100,3
Cinnamaldehyd (Yéu cau theo AOAC [13]: d6 thu hoi 98,0-102,0%, RSD<1,9%)
Thép 5016 0,1511 7034 5087 101,4 1010 1,12
5016 0,1503 7042 5105  101,8
5016 0,1514 6950 4999 99,66
Trung binh 7524 0,1508 9486 7543 100,3 100,1 0,92
7524 0,1503 9394 7458 99,11
7524 0,1508 9539 7595  101,0
Cao 10032 0,1509 1193 9990 99,58 1009 1,16
10032 0,1512 12112 10163  101,3
10032 0,1507 12157 10214 101,8

Tir céc két qua thu dugc cho thiy phuong phap da xay dung duoc tham dinh dat yéu
cau céc chi tiéu do chon loc, khoang tuyén tinh, d§ dang d6 chinh xac, gidi han dinh lugng,
gi6i han phat hién theo hudng dan cia AOAC, dam bao gia tri str dung trong thuyc té.

3.3. Ung dung phwong phap phan tich

Ap dung phuong phap da tham dinh dé phan tich 17 méu 14 qué (n=2, 14y gia tri trung

binh). Két qua thé hién ¢ Bang 6 va Hinh 4.
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Bdng 6. Két qua dinh hwrong CM, CA va CAL cua 17 mau la qué

HLTB (%, kI/KI,

STT Maiu Nguon gbc tinh theo dwoc liéu khé kiét)

CM CA CAL

1 TVO 22-08 Lao Cai 0,99 0,07 0,98
2 TVO 22-11 Yén Béi 1,19 0,04 1,49
3 TVO 22-13 Hoa Binh 2,47 0,06 2,56
4 TVO 22-14 Hoa Binh 2,35 0,08 1,84
5 TVO 22-15 Hoa Binh 1,49 0,04 1,14
6 TVO 22-17 Quang Ninh 1,21 0,07 1,93
7 TVO 22-18 Quang Ninh 0,53 0,05 1,40
8 TVO 22-19 Quang Ninh 2,17 0,03 1,27
9 TVO 22-20 Thanh Hoa 1,40 0,07 0,95
10  TvO22-21 Thanh Hoa 1,77 0,03 1,45
11  TVO022-28 Thai Nguyén 0,84 0,03 1,18
12 TVO22-29 Hoa Binh 1,56 0,03 1,49
13 TV022-31 Hoa Binh 1,93 0,02 1,75
14 TVO 23-35 Bic Kan 2,26 0,01 1,94
15 TVO 23-36 Bic Kan 2,30 0,02 1,78
16 TVO 23-43 Hoa Binh 1,99 0,03 2,56
17 TVO 23-44 Hoa Binh 0,91 0,03 1,64
Gia tri nho nhat (%) 0,53 0,01 0,95

Gia4 tri 16n nhit (%) 2,47 0,08 2,56

cM s CAL+CA

> ] ‘ ‘
4 ]
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Hinh 4. Biéu dé phédn bé mau theo ham lwong CM va CAL+CA

Tir Bang 6 va Hinh 4 cho thiy trong 17 mau 14 qué, c6 13 mau (chiém 76,47% tong sd
mau) c6 ham lwong CM>1,0% va chi 3 mau (chiém 17,65% tong s mau) c6 ham luong
CAL+CA>2,0%. Tuy nhién, khi phan tich mau vo qué ctia 17 cdy nay thi khong c6 mau nao
¢6 ham lwong CM vuot qua 1,0% va CAL nhé hon 2,0% (mau c6 ham luong CM 16n nhat
14 0,61%, mau c6 ham lwong CAL nho nhat 1a 2,34%) [11]. Két qua nay cho thay, v6i cling
cay nhung bd phan dung khac nhau thi ham luong cac thanh phan khac nhau, trong 14 qué,
ham luong CAL va CA thap hon so véi trong mau vo nhung CM lai cao hon. Do d6, sir dung
14 qué 1am nguyén liéu dé san xuét tinh dau can luu y danh gia chat luong dé thu dugc tinh
dau c6 thanh phan cac chat theo mong mudn. Ngoai ra khi sir dung 14 qué kho dé 1am gia vi
can luu ¥ dén lwong CM, nén lya chon nhitng mau 14 qué c¢6 ham luong CM thap dé dam
bdo an toan khi str dung.

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




Bui Thi Lan Phuong, Le Bao Tram, Quach Huy Hoang, ... Nguyen Thi Kieu Anh

4. KET LUAN

Nghién ctru di xay dung thanh cong phuong phap xir ly mau don gian, ky thuat phan
tich HPLC phd bién, phuong phéap di dinh lugng dugce dong thdi CM, CA va CAL trong 14
qué. Phuong phap phén tich di dugc thim dinh dat yéu cau theo hudng dan cia AOAC [13],
c6 d6 dac hiéu, do chinh xac cao, do dung tbt, khoang tuyén tinh rong. Phuong phap nay phu
hop dé danh gia dong thoi ham luong CM, CA va CAL trong 14 qué va di duoc tng dung
dé phan tich 17 mau 14 qué duogc thu hai tai dia phuong c6 dién tich ving trong 16n & Viét
Nam.
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