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NGHIEN CU'U PINH LUQNG ACID TRANS-CINNAMIC
TRONG VO QUE CHI BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO

Nguyén Khiic Tang’, Nguyén Thu Quynh
Truong Dai hoc Y Dugc - DH Thai Nguyén

TOM TAT

Muc tiéu: Nghién cru nay nham xay dung va tham dinh phuong phap dinh luong dé xac dinh ham
luong acid trans-cinnamic trong vo qué chi thu hai & Lang Son bang phuong phép sac ky 1ong hié¢u
ning cao. Phwong phap nghién ciru: Vo qué chi sau khi so ché dugc chiét bang k¥ thuat Soxhlet
v6i dung moi methanol. Ham luong acid trans-cinnamic trong dich chiét duoc dinh luong bang
phuong phdp HPLC véi cot pha dao (C8, 150 mm x 4,6 mm, 5 pm), pha dong acetonitril/ dung
dich acid acetic 0,2%, (65: 35 v/v) tbc do dong 1a 1,0 ml/ phit, budc song phat hién 280 nm.
Phuong phap phéan tich dwoc thim dinh cac chi tiéu: D6 phu hop hé théng, tinh ddc hiéu, tinh
tuyén tinh, d6 chinh xac, d§ dting, gidi han phat hién, gidi han dinh lugng. Két qua: Phuong phap
HPLC v6i thong s da Iya chon pic acid trans-cinnamic ¢6 thoi gian luu khoang 7,4 phit. Phuong
phap phén tich c6 do dic hiéu cao, tinh thich hop cua hé théng véi d6 1éch chuan tuong déi (RSD
%) cua thoi gian luu va dién tich pic trong cac phép thir 1a 0,89% va 0,10%; d6 dung co ty 1¢ tim
lai khoang 98,19% voéi d6 léch chuén tuong d6i RSD < 2%; d¢ lip lai c6 RSD = 1,70%. Khoang
tuyén tinh duoc xay dung voi nong do acid trans-cinnamic trong khoang 0,1 mg/ml dén 1,0 mg/ml
¢6 hé s6 twong quan r = 1. Phuong phap da xiy dung pht hop dé xac dinh ham luong acid trans-
cinnamic c6 trong dugc liéu.

Tir khéa: Qué chi, tinh dau qué, acid trans-cinnamic, sdc ky long hiéu ning cao (HPLC), tham dinh

Ngay nhdn bai: 29/11/2018; Ngay hoan thién: 13/12/2018; Ngay duyét dang: 31/01/2019

STUDYING QUANTIFICATION OF TRANS CINNAMIC ACID IN CINNAMON
TWIG BARK BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

Nguyen Khac Tung”, Nguyen Thu Quynh
University of Medicine and Pharmacy - TNU

ABSTRACT

Obijectives: This study aims to develop and validate quantitative methods to appropriate the trans-
cinnamic acid content in cinnamon bark collected in Lang Son by high performance liquid
chromatography. Method: Cinnamon bark was extracted by soxhlet with methanol solution. The
cinnamon bark extract was eluted by HPLC using a reverse-phase column (C8, 150 mm x 4.6 mm,
5 um) mobile phase containing acetonitrile / acetic acid solution 0.2%, (65: 35 v/ v) at a flow rate
of 1.0 ml/min, isocratic method and ultraviolet detection at 280 nm. The methods are validated
indicators: system suitability, specificity, linearity, accuracy, detection limit, quantitation limit.
Results: The HPLC method with selected parameters, pic of trans-cinnamic acid has retention
time about 7.4 minutes. The methods have high specificity, suitability of the system with the relative
standard deviation (RSD%) of the retention time and the area of the peak in the test was 0.89% and
0.10%; accuracy has a recovery rate of 98.19% with a standard deviation of RSD <2%; repetition
rate with RSD = 1.60%. A linear response (r = 1) was observed in the range of 0,1 — 1,0 mg/ ml. The
method was appropriately formulated to determine the trans-cinnamic acid in herbal medicine.

Key words: Cinnamom twig, cinnamon essential oil, trans-cinnamic acid, high performance
liquid chromatography (hplc), validation.
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PAT VAN PE

Péng phan trans cua acid cinnamic 1a dang
thuong dung cuia acid cinnamic, ¢6 ty nhién &
dang tu do hodc ester trong tinh dau qué [3].
Acid trans-cinnamic da dugc chirng minh ¢o
cac tac dung dugc Iy nhu: Chdng nam, khang
khuén [8], [9], c6 hiéu qua chdng lai su ton
thuong da, hon nita con co6 tinh chéng oxy
hoa, chéng viém, chdng ung thu, va chong sbt
rét [4], [7]. Y hoc cb truyén xem qué 1a mot
trong bon vi thube quy: “sam, nhung, qué,
phy”. Hién nay, ngoai sir dung truc tiép theo
cac bai thudc cb truyén, qué con co trong rat
nhiéu san pham thudc tir duoe liéu ciing nhu
céc san pham 14 thyc pham chirc ning.

Viéc xac dinh ham lugng acid trans-cinnamic
trong duoc liéu ciing nhu cic ché pham 1a rat
can thiét. Trén thé giéi da co mot sd nghién
ctru dinh luong hoat chat nay trong bot qué
bang HPLC [5], [6], tuy nhién chua thiy c6
nghién ctu ndo ¢ Viét Nam dinh lugng hoat
chat nay co trong vo qué chi. Vi vy, nghién
ctru nay dugc thuc hién nham gidi thiu thém
mot phuong phap phan tich méi, chinh xac,
c6 do tin cay cao dé xac dinh ham luwong acid
trans-cinnamic trong vé qué chi thu hai &
Lang Son Viét Nam.

POl TUQONG VA PHUONG PHAP
NGHIEN CUU

Thiét bi, héa chit, chiat chuin va miu
nghién ciru

Thiét bi va dung cu:

- Méy sic ky long hiéu ning cao Hitachi
LaChrom Elite L-2400 UV Detectors.

- Cot séc ky RESTEK C8 (150 mm x 4,6 mm; 5 pum).
- Cén phan tich Precisa XB 220A.

- Céc dung cy thuy tinh cin thiét.

Hoa chdt, chdt chuan:

- Methanol, acid acetic bang dung cho HPLC.

- Chét chuan Acid trans-cinnamic, ngudn gdc:
Trung Qudc, sb dang ky: 140-10-3, ham
lugng 99,5% (tinh theo nguyén trang).

Maéu nghién ciru: Vo canh cua cdy Qué
(Cinnamomum cassia Presl) thu hai ¢ Lang
Son. Tiéu chuan lya chon: Cay qué c6 do tudi
8- 10 nam; chon canh qué c¢6 duong kinh 0,3-
1 cm. Cac mau nghién ciru duoc xéac dinh tinh
ding cua dugc liéu theo tiéu chuan cta Dugc
dién Viét Nam IV- Chuyén luan Qué (Canh).
Phwong phap nghién ctru

Piéu kién sdc ky:

Sau qué trinh khao sat: Thanh phan pha dong,
ty 1¢ dung méi hiru co, nhiét do cot, toc do
dong, chuong trinh sac ky dé dinh luong acid
trans-cinnamic trong vo qué chi dugc xay
dung nhu sau:

Pha dong: Acetonitril — Dung dich acid acetic
0,02% (65:35).

Piéu kién sic ky: Cot sic ky pha dao C8 (150
mm x 4,6 mm) duoc nhdi octylsilan (5 pm).
Detector quang phd hap thu tir ngoai duoc dat
0 budc song 280 nm

Téc d6 dong: 1 ml/phut.

Thé tich tiém: 20 pl.

Phurong phdp xir Iy mdu:

Dung dich chuan: Can chinh xac khoang 25
mg acid trans-cinnamic chuan vao binh dinh
muc dung tich 50 ml, thém methanol vira du
50 ml. Loc qua mang loc 0,45 um.

Dung dich thu: Qua tham khao tai li¢u, ching
t6i Iwa chon quy trinh chiét xuét acid trans-
cinnamic pht hop tir v qué chi nhu sau: Vo
qué chi dugc say ¢ 45°C dén d6 am nhd hon
9%, nghién thanh bot thd. Can chinh xac
khoang 5,0 g bot, cho vao tai loc, dat vao
thiét bi chiét Soxhlet; sir dung dung méi chiét
1a methanol 99,5%, mdi lan chiét véi 150 ml
trong thoi gian 4 gio. Chiét kiét hoat chat, gop
dich chiét va bdc hoi dung mdi thu ldy can.
Hoa tan cin trong 100 ml methanol, lic siéu
am 15 phtt, loc qua mang loc 0,45 um dugc
dung dich (1) r6i tién hanh phan tich [5], [6].
Phwong phap dinh luong:

- Xay dung phuong phép dinh lugng bang
HPLC: Khao sat pha dong, tde do dong, thé
tich tiém.
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- Thdm dinh phuong phap di xdy dung: Vé
d6 dac hiéu, tinh thich hop ctia hé théng, do
thu hoi va lap lai, gidi han phat hién, gidi han
dinh luong, tinh tuyén tinh [1], [2].

Tién hanh dinh lwong:

Tiém lan luot cac dung dich chudn va dung
dich thir vao hé thdng sic ky, tién hanh sic ky
va ghi lai sic ky d0. Dya vao dién tich pic thu
duge trén sic ky dd cua dung dich chuén,
dung dich thir, ham luong acid trans-cinnamic
chuan, tinh ham luong acid trans-cinnamic
trong dich chiét qué.

KET QUA VA BAN LUAN

Lua chon diéu kién sic ky

Chon buéc song phat hién: Dé xac dinh budc
song thich hop phat hién acid trans-cinnamic,
chung t6i tién hanh quét phé UV cua dung
dich acid trans-cinnamic 50 pg/ml trén may
quang phdé UV-Vis. Két qua cuc dai hap thu
cua dung dich nay 1a 280 nm.

Pha dong:

- Dung méi:

+ Acetonitril — Dung dich acid acetic 0,02%
(60:40), pic cua acid trans-cinnamic rira giai
cham, thoi gian Iuu khoang 13 phat.

+ Acetonitril — Dung dich acid acetic 0,02%
(65:35), thoi gian luu khong qua dai, khoang
7 phlt, cic pic can ddi, chan pic gon.

+ Acetonitril — Dung dich acid acetic 0,02%
(70:30), sac ky d6 xuat hién pic bi kéo dudi.
Nhu vay, ty 1 pha dong tt nhat 13 Acetonitril
— Dung dich acid acetic 0,02% (65:35).

- Tdc d6 dong: Khao sat 1an lugt ¢ toc d6 0,5
ml/ phut; 1,0 ml/phut; 1,5 ml/phut thi thay:
Véi 1 ml/ phat pic thu duoc can dbi, pic khong
bi kéo dudi va ap sut cot khong qua cao.

- Thé tich tiém mAu: Tiém 20 ul cho két qua
phan tich ¢6 d6 1ap lai cao hon khi tiém 15 pl.
T cac khao sat trén, chiing t6i xay dung quy
trinh sic ky c6 kha nang phan tich acid trans-
cinnamic trong dich chiét qué nhu sau: Cot
sic ky pha dao C8 (150 mm x 4,6 mm) duoc

nhdi octylsilan (5 um); pha dong: Acetonitril
— Dung dich acid acetic 0,02% (65:35);
detector quang phd hap thu tir ngoai dit &
bude song 280 nm; toc do dong: 1 ml/phut;
thé tich tiém: 20 pl.
Véi diéu kién sic ky da chon, pic acid trans-
cinnamic can ddi, thoi gian luu cho mdi lan
phan tich la phu hgp (khoang 7 phut).
Kiém tra lwong acid trans-cinnamic con lai
trong dworc liéu sau cac lan chiét

Sau khi chiét 3 lan, mdi lan v6i 150 ml
methanol. Thém 100 ml methanol vao binh
soxhlet. Chiét tiép trong 4 gio, thu lay dich
chiét, loc qua mang loc 0,45 pm. Tién hanh
sc ky.
Két qua: Trén hé thdng sic ky dd khong xuét
hién pic cua acid trans-cinnamic. Do d6 chiét
ba 1an véi methanol 100% dam bao chiét
duoc hét acid trans-cinnamic trong mau can
nghién ctru.
Tham dinh phuong phap
D thich hop ciia hé thong sdc ky:
Tién hanh khao sat do thich hop cua hé théng
sdc ky bang cach tién hanh tiém lap lai 6 lan
dung dich chuan néng d6 50 pg/ml. Két qua
khao sat dugc trinh bay ¢ Bang 1.

Bang 1. Khdo sdt dé thich hop ciia hé thong sdc ky

STT Théng sb Két qua
1 Thoi gian luu (tg) (phut) 7,41
2 RSD cua thoi gian luu (%)  0,89%
3 RSD cua dién tich pic (%) 0,10%
4 RSD cua chiéu cao pic (%)  0,87%
5 S dialy thuyét 11498
6  Heé sb ddi ximg 1,07

Nhén xét: Cac két qua thu dugc cho thy hé
thong sic ky trén phu hop cho phan tich dinh
luong acid trans-cinnamic trong dich chiét qué.
Tinh dac hiéu - do chon loc cia phwong phap:
Tién hanh phén tich miu tring, mau chuan va
mAu thtt theo cac diéu kién HPLC d3 lua. Két
qua phai dat chon dugc nhu sau:
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Hinh 2. Sac ky do tham dinh tinh dac hiéu cia
_ phwong phap N
(a) mau trang; (b) mau chuan, (c) mau thu

- Trén sic d6 mau tring khong xuit hién cac
pic ¢ cung thoi gian luu voi pic ctia cac chat
phan tich trén sic dd6 mau chuan va mau thir.

- Trén sac d0 mau thir ¢6 1 pic c¢6 thoi gian luu
tuong tu nhu trén sic db cua dung dich chuan.
Khdo sdt khodng tuyén tinh ciia phirong phdp:
Pha mot diy dung dich chuan acid trans-
cinnamic c6 nong do tir 0,1 (mg/ml) dén 1,0
(mg/ml) va tién hanh sic ky theo cac dicu
kién d3 lua chon. Két qud khao sat khoang
tuyén tinh dugc trinh bay trong Bang 2.
Phuong trinh hoi quy: y = 48,636x + 1013 4.
Hé sb twong quan r = 0,9989.

Nhdn xét: Tir két qua thu duoc cho thiy trong
khoang ndng do da khao sat cé sy twong quan
tuyén tinh chat ch& giira ndng do chat dinh
lugng va dién tich pic voi hé sb twong quan r
=0,9989.

Khdo sat do lap lai cua phwong phdp

Tién hanh khao sat do lip lai cua phuong
phap bang cach thuc hién 6 thi nghiém riéng
biét (mdi thi nghiém 1ap lai 3 1an) dé xac dinh
ham lugng acid trans-cinnamic ¢ trong dung
dich thu.

Bang 2. Két qua xdc dinh khodng tuyén tinh

C (mg/ml) 01 0.25 05 0.75 10
U 1 15892 21748 34036 47352 58211

Di¢n tich pic (mAU.s) =150/ 7 51163 33351 4730 7 5924 3

Trung binh (MAU.s) 150165 214555 336035 473295  5872.7

Phuong trinh hoi quy: y = 48,636x + 1013,4

Ket qua Hé sb twong quan tuyén tinh r= 0,9989
7000
) R?=0.9979 /
< 5000 /
E | 4000 =
2 3000
o /
é 2000 e
+ 1000
=
fq_"" 0 T T T T T ]
= 0 0.2 0.4 06 08 1 1.2
Nong d (mg/ml)
Hinh 3. D6 thi khao sat khodng tuyén tinh ciia phirong phép
100 http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Nguyén Khic Tung va Drg Tap chi KHOA HQC & CONG NGHE PHTN 194(01): 97 - 102

Két qua khdo sat dugc trinh bay & Bang 3.
Bang 3. Két qua khao sat d¢ Iap lai cia phirong phdp

STT Dién tich pic (mAU.s) Ham luwgng (%)
1 4558,3 1,46
2 4632,1 1,49
3 4572,6 1,46
4 4524.8 1,44
5 4618,3 1,48
6 4683,0 151
Két qua Gia tri trung binh 1,47 %; n=6; RSD= 1,70 %

Nht xét: T két qua thu duge cho thay véi chuong trinh sic ky da chon, phuong phap dinh
luong c6 do lap lai tot (46 léch chuan twong d6i 1,70 %)
Khdo sat do dung cia phwong phap
Do dung ciia phuong phap dugc khao sat bang phuong phap thém chuan. Thém maot lugng chinh
xéac chét chuan khoang 20% vao trong mau thir sao cho néng d6 ciia hoat chit vin nam trong
khoang tuyén tinh dd khao sat va tién hanh dinh lugng theo phuong phap di xay dung. Cuy thé
thém chinh xac khoang 2 mg chit chuan acid trans-cinnamic vao 10 ml dung dich thir (1), pha
lodng 10 1an roi tién hanh phén tich. Két qua khao sat duoc trinh bay ¢ Bang 4.

Bang 4. Két qua khao sat g ding ciia phiong phdp

Lwong c6 sin Lwong thém vao Lwong tim lai Ty 1€ tim lai , £ A
STT (mg) (mg) (mg) (%) Tinh thong ké
1 7,3516 2,0013 9,3273 98,72
2 7,3516 2,0048 9,3061 97,49 =
3 7,3516 2,0125 9,3306 o834 2 5B
4 7,3516 1,9836 9,2936 97,90 R
5 7,3516 2,0015 9,3155 98,12

Nhin xét: Két qua 6 Bang 4 cho thiy phuong phéap dinh lugng c6 d6 ding cao, phan tram tim lai

=98,11% va RSD= 0,47%.

Gioi han phat hién (LOD) va gioi han dinh
luwong (LOQ) cua phwong phap

Pha dung dich chuan acid trans-cinnamic c6
ndng do khoang 50 pg/ml, sau d6 giam dan
ndng do bang cach pha lodng gap ddi va phan
tich theo cac diéu kién sic ky da chon. Gi6i
han phat hién tim dugc 1a 9,0 pg/ml, va gioi
han dinh luwong 1a 29,7 pg/ml.

KET LUAN VA KHUYEN NGHI

Céac két qua thyc nghiém cho thiy phuong
phap sic ky long hiéu ning cao di xiy dung
dé dinh luong acid trans-cinnamic trong duoc
lidu vo qué chi co do dic hiéu, do lip lai, do
tuyén tinh, d6 thu hoi t6t. Quy trinh dinh
luong don gian, dé thuc hién trong diéu kién
phong thi nghiém, d& dang trién khai ap dung
va tiét kiém thoi gian. Phuong phap nay co

thé ap dung dé dinh lugng acid trans-
cinnamic c¢6 trong cac loai duoc liéu khac
nhau tr cay que.
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