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Abstract: An HPLC-DAD method was developed for the simultaneous quantification of four main
substances in leaves of Morus alba, including chlorogenic acid, cryptochlorogenic acid, rutin, and
isoquercitrin. The method was executed on a Phenomenex C18 column (250 x 4.6 mm, 5 pm) with
a mobile phase solvent system of acetonitrile and 0.1% formic acid in water, eluted according to a
gradient program. The flow rate was maintained at 0.85 mL/min, with an injection volume of 10 pL.
Detection wavelengths were set at 324 nm for chlorogenic acid and cryptochlorogenic acid, and 353 nm
for rutin and isoquercitrin. This analytical method was validated and met the requirements according
to the ICH guidelines on specificity, system suitability, linearity range, precision, and accuracy. The
established method was applied to determine the content of eight leaf samples of Morus alba
collected from Phu Tho and Ha Noi. The results indicated that the average content of chlorogenic
acid, cryptochlorogenic acid, rutin, and isoquercitrin in these samples was 11.96 - 12.72, 1.81 - 2.63,
1.66 - 1.81, and 6.09 - 6.29 mg/g based on dry leaf weight, respectively.
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Tém tit: Phuong phap dinh luong dong thoi 4 chat chinh trong 14 cdy dau tam (Morus alba) gom
acid chlorogenic, acid cryptochlorogenic, rutin, isoquercitrin bang phwong phap HPLC-DAD duoc
xay dung. Phuong phap dugc thyc hién trén cot Phenomenex C18 (250 x 4,6 mm, 5 um) véi hé
dung moi pha dong la acetonitril : acid formic trong nuée 0,1% duoc rira giadi theo chuong trinh
gradient. Toc do dong duy tri & 0,85 ml/min. Thé tich tiém 1 10 pl; budc song phat hién duge cai
dat & 324 nm ddi v6i acid chlorogenic, acid cryptochlorogenic va 353 nm di véi rutin, isoquercitrin.
Phuong phéap phén tich duoc thim dinh va dat cac yéu cau theo huéng dan cua ICH vé do dic hiéu,
tinh thich hop cuia hé thong, khoang tuyén tinh, d chinh xac va do ding. Ap dung phwong phap da
xay dung duogc dé xac dinh ham lugng 8 mau 14 dau tdm thu hai tai cac tinh Pha Tho, Ha Noi. Két
qua cho thdy ham luwong trung binh cac chét acid chlorogenic, acid cryptochlorogenic, rutin,
isoquercitrin trong cic mau 14 dau tam lan luot 1a 11,96 - 12,72, 1,81 - 2,63, 1,66 - 1,81, 6,09 - 6,29
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chlorogenic, acid cryptochlorogenic, rutin, isoquercitrin trong

mg/g tinh theo khéi lwong 14 kho.

Tir khéa: Acid chlorogenic, acid cryptochlorogenic, rutin, isoquercitrin, HPLC, 1a dau tim.

1. Mé dau

Dau tdm c6 tén khoa hoc 1a Morus alba,
thudc ho Dau tim (Moraceae). La loai dac hitu
ctia Trung Qudc, nhung hién nay dugc tréng trot
khip thé gioi [1]. O Viét Nam, dau tam duoc
trong khap noi ldy 14 nudi tim va dung lam
thudc. Cay dau tim c6 nhidu bo phan ding lam
thude nhu tang chi (canh non), tang diép (14), tang
bach bi (vo 1é), tang tham (qué kép chin do) [2].

* Tac gia lién hé.
Dia chi email: phamquoctuan@duocphutho.edu.vn
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Theo Y hoc ¢ truyén, 14 dau tam c¢6 vi cam,
kho, tinh han, quy vao cac kinh phé, can; c6 cong
nang so tdn phong nhiét, thanh can, minh muc;
chu tri: Cdm mao phong nhiét, phé nhiét ho rao,
chong mat, nhirc dAu hoa mat, mit sdy sdm, dau
mat do [2].

Tir nhitng cong trinh nghién ciru vé héa hoc
da cong bd cho thay, 14 dau tam chira ciac nhom
chit chinh 1a flavonoid (rutin, isoquercitrin,
astragalin,...) [3], phenolic (din xudt cua cac
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acid caffeoyl quinic, acid coumaric,...) [4 5],
coumarin [6], lignan [7], tinh dau [8],... Cao
chiét va cac chét phan 1ap duoc tir ddu tarn SO
hiru nhiéu tac dung sinh hoc hitu ich nhu chéng
viém [9], doc voi té bao, chdng ung thu [10],
chéng oxy hoa [11], chéng dai thao duong
[12],... Hién tai, chuyén luan 14 dau tim trong
Duoc dién Viét Nam V chua c6 chi tiéu dinh
luong céac chét chinh [2]. Tuy nhién Duoc dién
Trung Quéc (ChP) 2020 c6 quy dinh ham luong

rutin khong dudi 0,1% trong 14 dau tam kho [13],
nhung chat marker nay khong dac hiu, c6 chira
trong nhiéu duoc liéu. Dé gop phan ning cao
chit lugng dugc liéu 14 dau tam va cac ché pham
bao ché tir duoc liéu nay, ching t6i thuc hién
nghién clru xdy dung va thim dinh phuong phap
dinh luong dong thoi 4 chéat chinh, gém 2
flavonoid (rutin, isoquercitrin) va 2 acid caffeoyl
quinic (acid chlorogenic, acid cryptochlorogenic)
trén hé théng sic ky 1ong hiéu ning cao véi
detector DAD (HPLC-DAD).

2. Nguyén liéu, thiét bi, phwong phap
nghién ciru

2.1. Nguyén liéu, héa chat, thiét bi

2.1.1. Nguyén liéu

08 mau nghién ctru 14 14 banh té phoi say kho
ctia cdy Dau tam (Morus alba) thu héi tai tinh
Phu Tho (méi): 07 mau, gém 05 mau tai tinh Pha
Tho (cii) (s6 hiéu mau: DT.01 - DT.05), 02 mau
thude tinh Vinh Phtc (cfi) va Hoa Binh (cli)

trans-caffeoyl

R, R,
1 trans-caffeoyl H
2 H trans-caffeoyl

(DT.07 - DT.08); va 01 mau thu hai tai Ha Noi
(DT.06).

Tét ca cac mau thu hai vao thang 5/2023 va
duoc thAm dinh tén khoa hoc chinh xéac 13 loai
Morus alba, ho Dau tim (Moraceae) boi TS.
Tran Thi Ngoc Diép - Pho trudng khoa Nong -
Lam - Ngu, Truong Pai hoc Hung Vuong (Phu
Tho). Cac mau 14 dau tam rira sach, séy kho &
nhiét d6 50-55 °C (d6 4m <12%), xay min va
dugc bao quan trong 2 14n tai PE, tranh 4nh sang.

Mau DT.01 duoc st dung cho cong viéc xay
dung va thdm dinh phuong phap.

2.1.2. Héa chat, dung moi

Céac dung méi, hoa chit sir dung nghién ciru
gdm: acetonitril (MeCN), methanol (MeOH)
dugc mua cta hang Merck KGaA (Puc), dung
cho HPLC; acid formic (> 88,0%) cung cip boi
Xilong Scientific Co., Ltd. (Trung Qudc); nudc
ct hai 1an (H,0). Chét chuén: acid chlorogenic
(1), acid cryptochlorogenic (2), isoquercitrin (4)
do hing ChemFaces — Trung Qudc, c6 do tinh
khiét 1an lugt 1a 98,0%, 99,4% va 98,1%; rutin
(3) do Céng ty TNHH Thiét bj Khoa hoc Thinh
Phat cung cap, d6 tinh khiét 98,0%.

2.2. Méy méc, thiét bi

Hé théng HPLC: CBM-20A (Shimazu, Nhat
Ban) detector Diode Array SPD-M20A, ¢t séc
ky Phenomenex C18 (150 x 4,6 mm, 5 pm); bé
chiét siéu am D-78224 (Pirc); can phan tich
AUW220D (Shimadzu, Nhat Ban); tu séy chan
khong LabTech (Han Quéc) va cac dung cu thiy
tinh chinh xac theo quy dinh.

R
3 rutinosyl
4 glucosyl

Hinh 1. CAu trtic héa hoc cua 1-4.
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2.3. Phurong phap nghién ciru

2.3.1. Khao sat diéu kién sdc ky

Diéu kién sic ky duoc khao sat vé budc song
phat hién, thanh phan, ty 1& pha dong, toc do
dong, thé tich tiém mau, tir 6 lua chon diéu kién
phi hop nhét.

2.3.2. Khdo sat quy trinh chudn bi mdu

Quy trinh chuén bj miu dugc khao sat véi
mau dugce liéu DT.01 dua trén phuong phap chiét
siéu am vdi hé dung moéi MeOH : HO, thoi gian,
nhiét do, s6 lan chiét chiét khac nhau. Tién hanh
sdc ky & diéu kién lua chon va tim ra cac thong
s6 chiét xudt tdi uu.

2.3.3. Chuan bi dung dich

Chudn bi dung dich chudn: can va pha chinh
xac lugng chat chuan 1 - 4 trong MeOH 80% dé
dugc cac dung dich co néng do chinh xac 1000
ug/ml. Tur nhitng dung dich trén pha lodng thanh
cac day dung dich chuén: 100, 200, 300, 400,
500, 600 pg/ml (chat 1); 10, 25, 50, 150, 200,
250 pg/ml (chat 2); 10, 20, 50, 100, 150, 200
pg/ml (chét 3); 50, 100, 200, 250, 300, 350
pg/ml (chit 4).

Chuan bi dung dich thw: can chinh xac
khoang 1,25 g bot duoc liéu cho vao binh non co
nat mai, thém 50 ml MeOH 80%, chiét siéu am
150 min & nhiét d6 55 °C. Loc bd ba va loc qua
mang loc 0,45 pm trudce khi tién hanh sic ky.

2.3.4. Tham dinh phwong phép

Phuong phép phan tich dugc thim dinh theo
cac hudng dan ciia ICH, AOAC véi cac tiéu chi:
tinh thich hop ctia hé théng, d6 ddc hiéu, khoang
tuyén tinh, d§ chinh xéc, do ding, gidi han phat hién
(LOD) va gidi han dinh luong (LOQ ) [14, 15].

3. Két qua nghién ciru
3.1. Lua chon diéu kién sdc ky

3.1.1. Lva chon bucc song phat hién
) Tién hanh quét phd UV cua ting dung dich
chat chuén riéng biét 6 200 - 400 nm. K&t qua
thu dugc bude song hap thu cuc dai cua chat 1 1a
218, 325 nm; chat 2 1a 219, 324 nmm; cac chat

3-4 1a 255, 353 nm. Dé tranh sai sb trong qua
trinh phan tich, chung t6i lya chon budc song
324 nm dé phén tich 1-2 va 353 nm dé phan tich
34.

3.1.2. Lwa chon pha dong, téc @ dong, thé
tich tiém mau

Thyec hién khao sat cac ty 1¢ hé dung moi pha
dong MeCN (A) - H>O chtra 0,1% acid formic
(B), toc d6 dong, thé tich tiém méu. Két qua diéu
kién lya chon duogc diéu kién sdc ky thich hop
nhu sau:

Bang 1. Két qua Iya chon diéu kién séc ky

Céc diéu kién Két qua

Phenomenex C18

Cot (250 X 4,6 mm, 5 um)

0-25 min: tr 7 —10% A, 83
— 90% B; 25 - 40 min: tir 10
-30% A, 90-70% B; 40-45

H¢ dung moi
(chuong trinh

grr‘f(‘hg;stl) min: 30% A, 70% B; 45-55
min: 30-50% A, 70-50% B
Tbe do dong 0,85 ml/min
Thé tich tiém 10 pl
Budc song 324 nm vdi cac chat 1-2 va
phat hién 353 nm véi cac chit 3-4
Nhiét do cot 30°C

3.2. Két qua khao sdt xir Iy mdu

3.2.1. Khdo sat danh huong ciia nong dg dung
méi doi véi hidu sudt chiét

Céan chinh xé4c khoang 1,25 g bot duoc liéu,
thém 50 ml dung moi MeOH & cac ndng do 50,
60, 80, 100%. Can khdi lugng ca binh nén, tién
hanh chiét siéu am ¢ nhiét 46 40 °C trong 120
min. Dé ngudi, can lai binh nén va bo sung luong
dung mdi c6 néng d6 turong g di hao hut. Tién
hanh phan tich, két qua thay rang dién tich pic
(Spic) cuia cac chat (1-4) ting dan cao nhat 1a
néng d6 MeOH 80%, sau d6 khong ting
(p>0,05). Vi vay, dung moi MeOH 80% duogc
Iira chon nghién ciru tiép theo.

3.2.2. Khdo sat anh huong thoi gian va nhiét
doé dén hiéu sudt chiét sudt

Can chinh xac khoang 1,25 g bot duogc liéu,
chiét v6i 50 ml MeOH 80% & nhiét do 40 °C
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trong cac khoang thoi gian: 60, 90, 120, 150, 180
min. Két qua Syic ctia cac chét tang dan theo thoi
gian tir 60-150 min (p<0,05), sau néu tiép tuc
tang thoi gian chiét, Spic hau nhu khong ting
hodc giam. Do vy, thoi gian 150 min 14 téi wu
cho chiét xuit cac chét.

Dé khao sat anh huong ciia nhiét d6 dén hiéu
suét chiét, cac nhiét do nghién ctu duoc thuc
hién la 45, 50, 55, 60 °C trong 150 min. Thyc
nghiém cho thay Sy ting dan tir 40 dén 55 °C,
sau d6 khong tang, tham chi c6 xu hudng giam.
Vi véy, nhiét do thich hop nhit cho chiét xuat cac
chét 1-4 1a 55 °C.

3.2.3. Khdo sdt anh hieong sé lan chiét dén
hiéu sudt chiét

- Chiét mot Ian: can chinh x4c khoang 1,25 g
bot duge liéu, cho vao binh nén chiét véi 50 ml
MeOH 80% ¢ nhiét o 55 °C, trong 150 min. Co
quay chan khéng thu duoc cin. Hoa tan cin va
cho vao binh dinh mtrc 50 ml, b6 sung MeOH
80% dén vach 100 ml.

- Chiét hai lan: tién hanh chiét dugc li¢u lan
1, ba thu duoc cho 50 ml MeOH 80% va tién
hanh chiét 1an 2 nhu chiét 1an 1. Gop dich chiét

lan 1, 2. Tién hanh c6 chan khong va pha dung
dich tht nhu chiét mot lan.

Tién hanh sic ky cac mau thu duoc chiét mot
lan, chiét hai 1an. Két qua chi ra riang Spic chiét
mot 14n, chiét hai 14n cua ca 4 chét khong khéc
nhau ¢6 y nghia thong ké. Vi vay thiy rang chiét
mot 1an & diéu kién lua chon d3 kiét cac chét
1-4 can nghién ciru.

Tém lai, diéu kién chiét xuét cac chat tdi uu
duoc lua chon 1a: khéi lugng dugc ligu 1,25 g;
thoi gian chiét 1a 150 min; nhiét do chiét 1a
55 °C; dung mai chiét 1a 50 ml MeOH 80%; s
lan chiét: mot lan.

3.3. Tham dinh phwong phdp dinh lrong

3.3.1. Tinh thich hop ciia hé thong

Phén tich 6 1an lip lai dung dich chun hdn
hop chét 1-4 ¢6 ndng do mdi chét 1a 50 pg/ml &
diéu kién sic ky da lya chon. Két qua dugc trinh
bay & Bang 2.

Két qua & Bang 2 cho thiy cac RSD déi véi
fr < 1% va Spic ctia 1-4 < 2%. Nhu vay, hé thng
phu hop cho viée xac dinh dong thoi ham lwong
hdn hop cac chat 1-4 c6 trong 14 dau tim.

Bang 2. Két qua khao st tinh thich hop hé thong

L A Thoi gian luu (fR) Dién tich pic (Spic)
Chatphantich o ron i) | RSD (%) | M£SD (mAU.s) RSD (%)
1 23.186 £ 0,025 0,099 456518 = 5377 1,178
2 26,778 % 0.029 0,001 387072 = 6664 1,722
3 38.242 £ 0,028 0,074 544555 = 7436 1,375
4 39,154 £ 0,045 0,114 356472 £ 2459 0,690

3.3.2. Bo dac hiéu

Chay sic ky dung dich hdn hop cac chét
chuan 1-4 ¢6 ndng d6 mbi chat 1a 50 pg/ml, mau
thir, thir thém chuan va méu tring (MeOH 80%)
& diéu kién sic ky da lya chon ¢ muc 3.1. Két
qua cho thiy tai cac budc song khao sat, trén sic
ky d6 cia miu tring khong c6 pic tap tai thoi
gian Iuu ctia cac chat chuin; dong thoi xuét hién
cac pic dong dang d6i voi cac chét 1-4 ciia mau
hdn hop chat chuan, mau thir, miu thir thém
chuan va thoi gian luu tring nhau (p>0,05). Bén
canh do, do tinh khiét pic cua cac chat trong dung
dich chuan, miu thir déu gan bang 1 (> 0,9998)

(Hinh 3). Do vay, dleu kién phéan tich nay dép
g dugc yéu cau vé do dic hidu.

3.3.3. Khoadng tuyén tinh, giéi han phdt hién,
gioi han dinh luwong

Pha ché diy 6 dung dich hdn hop cac chat
1-4 nhu myc 2.3.3. Tién hanh sic ky theo diéu
kién da khao sat, ghi két qua, xay dung phuong
trinh hdi quy tuyén tinh, xac dinh hé sé twong
quan. Gia tri LOD, LOQ cua 1-4 dugc xac dinh
dua trén ty 18 tin hidu chat phan tich so v6i nhidu
duong nén (S/N) 1an lugt 1a 3 va 10. Két qua thuc
nghiém duogc ¢ Bang 3.
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Hinh 2. Sic ky d6 HPLC ctia hon hop chét chuén (A), mau thir (B), thém chuan (C),
mau trang (D); I, II: 1an lugt do ¢ bude song 324, 353 nm

Bang 3. Két qua khao sat khoang tuyén tinh, LOD, LOQ cua 1-4

Ky A o Nong do Phuong trinh hoi quy | H¢ so tuong LOD LOQ
Charphntich | (ug/mi) (y—ax +b) quan (R) | (ug/ml) | (ug/m)

1 100-600 y =9129,5x + 2632,7 0,9995 0,081 0,270

2 10-250 y = 8006,4x - 5613,9 0,9999 0,090 0,301

3 10-200 y=11401x + 6202,4 0,9990 0,050 0,170

4 50-350 y =7240,1x - 44254 0,9991 0,055 0,180

Két qua khao sat chi ra rang, trong khoang
ndéng do khao sat co su twong quan tuyen tinh
chit (R* >0 ,9990) gitra dién tich pic va nong do
cia 1-4. LOD lan luot 1a 0,050 - 0,090 pg/ml;
LOQ lan lugt 12 0,170 - 0,301 pg/ml ddi véi 1-4.

3.3.4. B¢ lap lai va do lap lgi trung gian

Do 1ap lai va do 1ap lai trung gian dugc thuc
hién véi 6 mau dugc liéu phan tich trong ngay va
6 mau thuc hién khac ngay va khac nguoi thuc
hién, mbi mau can chinh xac khoang 1,25 g theo
diéu kién phén tich va quy trinh chiét xuét t6i wu
da khao sat. Két qua thu duoc trinh bay ¢ Bang 4.

Tir két qua & Bang 4 chi ra rang, phuong
phap phan tich dap tng dugc yéu cau vé do lap
lai va do lap lai trung gian theo huéng dan cia
AOAC véi RSD vé ham lugng cta 4 chat trong
la ddu tim qua 6 thi nghiém trong ngay, khéac
ngay va 12 thi nghiém trong ngay, khac ngay va
khéc ngudi thye hién déu < 2%. Mt khac, gia tri
trung binh vé ham luong cua cac thi nghiém
trong ngay va khac ngay khong khac nhau co y
nghia thong ké (p > 0,05). Nhu vay, do chinh xéac
cia phuwong phap dap mg duoc yéu cau theo
huéng dan ciia AOAC [14].
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Hinh 3. D¢ tinh khiét ctia pic chat 1-4 trén sic ky dd ctia mau thur.

Bang 4. Két qua xac dinh do lap lai va do lap lai trung gian cia phwong phap

Miu Két qua phan tich trong ngdy (mg/g) Két qua phan tich khac ngay (mg/g)
1 2 3 4 1 2 3 4
1 12,03 2,58 1,71 6,17 12,25 2,64 1,74 6,11
2 12,58 2,57 1,70 6,11 12,54 2,63 1,74 6,12
3 12,23 2,59 1,70 6,33 12,36 2,61 1,75 6,13
4 12,44 2,57 1,73 6,02 12,46 2,60 1,73 6,10
5 12,37 2,64 1,75 6,06 12,56 2,58 1,70 6,18
6 12,24 2,69 1,70 6,17 12,40 2,65 1,72 6,11
TB 12,32 2,61 1,72 6,14 12,43 2,62 1,73 6,13
SD 0,19 0,05 0,02 0,11 0,12 0,03 0,02 0,03
RSD (%) 1,55 1,86 1,21 1,78 0,94 1,01 1,03 0,47
P(trong ngay. khic ngay) p(1)=0,24; (2): 0,62; (3):0,21; (4): 0,70
n=12 (1): TB=12,37+0,16 mg/g, RSD =1,31% ; (2): TB= 2,61 + 0,04 mg/g, RSD = 1,44%;
(3): TB=1,72 £ 0,02 mg/g, RSD = 1,16% (4): TB= 6,13 = 0,08, RSD =1,25%
3.3.6. Pj diing khoang 50; 100; 150 % so v6i nong d¢ cac chat

phan tich c6 trong mau thir (d4 dinh luong dé biét
trudc néng d9), tai moi nf”)ng d6 thuc hién 3 lan.
Sau d6 c6 kho, can thu duoc hoa tan trong nén
mau thir (dich chiét mau thir pha loang 1:1 véi
dung moi chiét). Két qua trinh bay ¢ Bang 5.

Can chinh xac khoang 1,25 g duoc liéu, tién
hanh chiét theo quy trinh da t&i vu hoa Muyc 3.2.
Sau d6 lay chinh x4c cac thé tich dung dich
chuin 1-4 ¢6 nong do sao cho tuwong tmg bang
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Bang 5. Két qua danh gia d6 dung ctia phuong phap

Chat phan Ham lugng mau Nong do thém chuan | Nong d¢ trung binh R A
tich thir (ug/ml) (ng/ml) tim lai (ug/ml) Do thu héi (%)
70 69,04 + 0,50 98,63 +£0,78
1 139,40 140 139,45+ 1,50 99,60 = 1,10
210 209,07 £2.,90 99,56 + 1,38
15 14,91 £ 0,10 99,42 + 0,94
2 29,94 30 29,62 £ 0,20 98,87 0,72
45 44,78 + 0,72 99,52 £0,71
10 9,96+ 0,13 99,58 £ 1,31
3 19,88 20 20,04 + 0,14 100,21 + 0,68
30 29,86 £ 0,12 99,52 +0,38
30 29,62 +0,26 98,74 £ 0,86
4 68,20 75 74,07+ 1,24 98,75 £ 1,66
105 103,95 + 0,96 99,00 + 0,92
Bang 6. Két qua dinh luong 1-4 trong cic mau l4 dau tim
S6 TT Mau 1 Hamzluc-mg mg/g): (3“_3) 7

1 DT.01 12,64 + 0,10 2,57 +0,04 1,77 £ 0,10 6,09 + 0,09

2 DT.02 12,19+0,09 | 2,63+0,04 1,66 + 0,06 6,22+0,10

3 DT.03 12,72+0,02 | 2,58+0,06 1,77 £ 0,04 6,29 +£ 0,06

4 DT.04 12,16+ 0,09 | 2,55+0,04 1,66 +£0,07 6,27 +£0,10

5 DT.05 11,96 £ 0,15 2,58 £0,07 1,81 +0,10 6,18+ 0,07

6 DT.06 12,63 +0,10 | 2,57+0,09 1,70 + 0,09 6,17+0,13

7 DT.07 12,29 £ 0,05 1,81 +0,11 1,70+ 0,12 6,22+ 0,10

8 DT.08 12,58 £0,03 2,50+ 0,05 1,72+ 0,11 6,12+ 0,14

Két qua nghién ctru cho thay hiéu suét thu
héi ctia 1 - 4 nam trong khoang 95,0-105,0% dap
tmg yéu ciu do thu hoi theo huéng dan cua
AOAC [14]. Nhu vay, phuong phép phan tich
dat yéu cau vé do dung thong qua danh gia hiéu
suét thu hoi.

3.4. Ung dung dinh lwong cdc chat trong mot s6
mau la ddu tam

08 mau 14 dau tam thu hai tai dia ban tinh Pha
Tho, Ha Noi duoc séy kho va dinh luong cac chét
theo quy trinh phan tich di tham dinh ¢ trén. Két
qua dugc trinh bay trong Bang 6.

Tir két qua Bang 6 cho thay, ham luong trong
14 dau tam cua chét 1 cao nhat, tiép dén chét 4,
2, 3. Ham luong chit trong cac mau khong dao
dong nhidu va ham luong chat 3 dat yéu ciu cua
ChP 2020.

4. Ban luan

Hién nay c6 mot s6 cong trinh di cong bo vé
nghién ctu dinh tinh, dinh lugng céac chét trong
1 dau tam, sir dung phuong phap HPLC [4, 13,
16, 17] hoac HPLC-MS [18]. Cac chat marker
thuong duoc Iya chon dé phan tich 13 polyphenol
nhu flavonoid, din xuat acid caffeoylquinic,
coumarin,... [4, 17].

O Viét Nam, theo tra ciru ciia chung t61, hién
chi ¢6 cong trinh nghién ctru dinh luong dong
thoi moracin M va oxy-transresveratrol trong la
dau tam bang HPLC [19]. Ngoai nuéc co cic
cong trinh nghién ctru: W. J. Lee va cs (2012) da
xay dung phuong phap dinh lugng 6 polyphenol
trong 14 dau tam bang HPLC, trong d6 c6 chat 1,
3-4. Budc song phat hién cua 1 ¢ 310 nm va 3-4
6 370 nm, h¢ dung moi: acid phosphoric 0,05%
va MeCN, chay gradient tuyén tinh véi toc do
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dong 0,8 ml/min. Ham lugng cac chét phu thudc
vao thoi gian thu mau, tht, ché bién nhiét, trong
do: 1 (3,28 - 12,60 mg/g), 3 (0,20 - 2,51 mg/g),
4 (0,27-1,09 mg/g) [16]. Nam 2017 G. Ganzon
va cs da phéan 1ap va xay dung phuong phép dinh
luong dugc 5 phenolic trong 14 dau tam gom: 1-
4, gastrodin voi didu kién: CoOt pha dao
Purosphere STAR RP-18, budc song phat hién ¢
280 nm, pha dong 1a TFA trong nudc 0,05% -
MeCN (tt/tt) theo chuong trinh rira giai gradient,
téc d6 dong duy tri 1,0 ml/min, va nhiét d6 cot la
40 °C. Két qua, ham luong cac chét 1-4 trong 14
giita 1an luot 12 0,33 + 0,12, 0,51 + 0,16, 0,16 +
0,09, 0,39 + 0,27 mg/g 1a kho [4]. J. H. Kim va
cs. (2020) da tdi wu hoa chiét xuat va dinh luong
12 marker (skimmin, mulberrosid A, 1, acid 4-
hydroxycinnamic, 3-4, taxifolin, oxyresveratrol,
astragalin, querc1trm kuwanon G, morusm)
trong cac phan (14, than, canh, qua) cia dau tam.
Két qua dung méi MeOH 70% chiét siéu am
trong 30 min cho hiéu qua chiét cac marker tbi
wu nhét. Mt khac, nhém tac gia ciing xy dung
va thdm dinh phuong phap dinh lwong cac
marker nay biang HPLC-DAD vdi cac diéu kién
séc ky nhu sau: Cét C18 (4,6 mm x 250 mm, 5
um) & 35 °C. Téc d6 dong 1 ml/min va thé tich
tiém 10 pl. Pha dong gdom TFA 0,1% (A) va
MeCN (B), chay gradient v6i budc song phan
tich: 255 nm (3-4), 325 nm (1). Két qua xac dinh
dugc ham lugng 1, 3-4 trong 14 16n nhat, 1an luot
19,99 £9,36, 3,25 + 1,47, 3,83 £ 2,42 mg/g [17].

Dua vao sy tham khao céc cong trinh nghién
ctru va diéu kién thyuc té tai phong thi nghiém,
chung t6i lya chon cac chat 1-4 1am marker dé
x@y dung phuong phap dinh luong dong thoi
béng ‘phuong phap HPLC. Diéu kién chiét siéu
am toi wu khao sat dugc 1a MeOH 80%, ty 18
dung moéi/dugc liéu 1a 1,25 g/50 ml; thoi gian
chiét 12 150 min; nhiét do chiét 1a 55 °C. Phuong
phap dinh luong cac chat sir dung hé dung mai
MeCN - H,O chtta 0,1% acid formic, chay
gradient voi thoi gian 60 min dugc tham dinh va
dat cac yéu cau theo huéng dan ciia ICH, AOAC
vé do dac hiéu, tinh thich hop cua hé thong,
khoéng tuyén tinh, d6 ding, d6 lap lai. Mit khac,
phuong phap nay don gian, chinh xac, va fz thich
hop, tuong dong voi mot sb nghién ciru da cong

bd [4, 17], do d6 co thé d& dang trién khai ap
dung vao thyc tin vi tinh kha thi. Ung dung két
qua dinh luong, xac dinh ham luong cac chat
trong cac mau 14 dau tim thu hai tai 07 dia diém
khac nhau tai tinh Phtt Tho (méi) [05 mau tinh
Pht Tho (cti); Vinh Phuc (cli), Hoa Binh (cii)
mdi tinh 01 mau] va 01 mau tai Ha Noi cho thay
ham luong cac chét 1-4 tuong d6i 6n dinh, khong
dao dong nhiéu, va ham luong chét 3 thép nhét,
tiép dén chét 2, 4, 1. So voi nghién ciu G.
Ganzon va cs [4] thi ham luong cac chat 1-4 cua
nghién ctru nay 16n hon réat nhiéu, tuy nhién so
voi nghién ciru cia J. H. Kim va cs (2020) [17]
thi ham luong chit 1, 3 thap hon, nhung chat 4
cao hon. Ngoai ra, ham luwong chét 3 ciia cac mau
nghién ctru déu dat yéu cau cia ChP 2020 (>
0,1%) [14]. Tir nhitng két - qua nghién clru ¢ trén,
1a co s& khoa hoc goi y dén viée bd sung chi tiéu
ham lugng trong ti€u chuin chat luong 14 dau
tam thu hai tai Viét Nam, gop phan ning cao chat
luong duoc li€u va cac san phém chira 14 dau tim
luu hanh trén thi truong.

5. Két luan

Nghién ctru nay da xay dung dugc phuong
phap dinh luong dong thoi acid chlorogenic, acid
crytochlorogenic, rutin, isoquercitrin trong la
dau tém bang phuong phap HPLC-DAD sir dung
cot sic ky pha dao. Phuong phap dugc tham dinh
va dat cac yéu cau theo huéng dan cua ICH,
AOAC vé d6 dic hiéu, tinh thich hop cua hé
thdng, khoang tuyén tinh, do chinh xac, d ding.
Quy trinh phan tich dugc ap dung dé danh gia 08
mau 14 dau tim, gdm 05 mau thu héi tai Phu Tho
(ct); Ha Noi, Vinh Phuc (cti) va Hoa Binh (cti)
mdi noi 01 mau. Két qua cho thay ham luong
acid chlorogenic, acid crytochlorogenic, rutin,
isoquercitrin 1an luot ndm trong khoang, 11,96-
12,72, 1,81-2,63, 1,66-1,81, 6,09-6,29 mg/g tinh
theo khdi lwong 1a kho.
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