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Abstract: An HPLC-DAD method was developed for the simultaneous quantification of four main
substances in leaves of Morus alba: chlorogenic acid, cryptochlorogenic acid, rutin, and
isoquercitrin. The method was executed on a Phenomenex C18 column (250 x 4.6 mm, 5 um) 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, cryptochlorogenic acid, and 353 nm
for rutin, 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, Hanoi. The results indicated that the average content of chlorogenic acid,
cryptochlorogenic acid, rutin, and isoquercitrin in these samples was respectively 11.96 - 12.72, 1.81
-2.63,1.66 - 1.81, 6.09 - 6.29 mg/g based on dry leaf weight.
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Tém tit: Phuong phap dinh luong ddng thoi 4 chét chinh trong 14 ciy dau tim (Morus alba) gdm
acid chlorogenic, acid cryptochlorogenic, rutin, isoquercitrin bang phwong phap HPLC-DAD duoc
xay dung. Phuong phép dugc thuc hién trén cdt Phenomenex C18 (250 x 4,6 mm, 5 pm) véi hé
dung moéi pha dong 1a acetonitril : acid formic trong nudc 0,1% dugc rira gidi theo chuong trinh
gradient. Téc d6 dong duy tri ¢ 0,85 ml/min. Thé tich tiém 14 10 pl; budc song phat hién dugc cai
dit & 324 nm ddi v6i acid chlorogenic, acid cryptochlorogenic va 353 nm d6i véi rutin, isoquercitrin.
Phuong phap phan tich duoc tham dinh va dat cac yéu cau theo huéng dan ctia ICH vé do dic hiéu,
tinh thich hop ctia hé théng, khoang tuyén tinh, do chinh xac va do ding. Ap dung phwong phép da
xay dung dugc dé xac dinh ham lugng 8 mau 1a dau tam thu hai tai cac tinh Phu Tho, Ha Noi. Két
qua cho thidy ham luong trung binh cac chit acid chlorogenic, acid cryptochlorogenic, rutin,
isoquercitrin trong cac mau l4 dau tam lan luot 1a 11,96 - 12,72, 1,81 - 2,63, 1,66 - 1,81, 6,09 - 6,29

mg/g tinh theo khdi lugng 1a khé.

Tir khéa: acid chlorogenic, acid cryptochlorogenic, rutin, isoquercitrin, HPLC, 14 dau tam.

1. Mé dau”

Dau tam c6 tén khoa hoc 1a Morus alba,
thudc ho Dau tim (Moraceae). La loai dic hitu
cua Trung Qudc, nhung hién nay dugc tréng trot
khap thé gidi [1]. O Viét Nam, déu tam duoc
trong khip noi lay 14 nudi tim va dung lam
thudc. Cay dau tim c6 nhiéu bo phan ding lam
thudc nhu tang chi (canh non), tang diép (14), tang
bach bi (v 18), tang tham (qué kép chin do) [2].

" Téc gia lién hé.
Dia chi email: phamquoctuan@duocphutho.edu.vn
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Theo Y hoc ¢ truyén, 14 dau tam c6 vi cam,
kho, tinh han, quy vao cac kinh phé, can; c6 cong
nang so tdn phong nhiét, thanh can, minh muyc;
chu tri: Cam mao phong nhigét, phe nhiét ho rao,
chong mat, nhure dau hoa mit, mét say sim, dau
mit do [2].

Tir nhitng cong trinh nghién ciru vé hoa hoc
d3 cong bd cho thay, 14 dau tim chira cac nhom
chat chinh 1a flavonoid (rutin, isoquercitrin,
astragalin,...) [3], phenolic (din xuit cua céc
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acid caffeoyl quinic, acid coumaric,...) [4-5],
coumarin [6], lignan [7], tinh dau [8],... Cao
chiét va cac chat phan lap duoc tir ddu tim s
hiru nhiéu tac dung sinh hoc hitu ich nhu chéng
viém [9], doc véi té bao, chong ung thu [10],
chéng oxy héa [11], chéng dai thao dudng
[12].... Hién tai, chuyén luan 14 dau tam trong
Dugc dién Viét Nam V chua c6 chi tiéu dinh
luong c4c chét chinh [2]. Tuy nhién Duoc dién
Trung Quéc (ChP) 2020 ¢6 quy dinh ham luong
rutin khong dudi 0,1% trong 14 dau tam kho [13],
nhung chat marker nay khong dac hiéu, c6 chira
trong nhiéu dugc liéu. D& gop phan nang cao
chat lwong duoc liéu 14 dau tam va cac ché pham
bao ché tir duoc liéu ndy, ching tdi thuc hién
nghién ciru xay dung va tham dinh phuong phap
dinh lugng dong thoi 4 chat chinh, gom 2
flavonoid (rutin, isoquercitrin) va 2 acid caffeoyl
quinic (acid chlorogenic, acid cryptochlorogenic)
trén hé thdng sic ky léng hiéu ning cao véi
detector DAD (HPLC-DAD).

2. Nguyén li¢u, thiét bi, phwong phip nghién
cuu

2.1. Nguyeén liéu, héa chat, thiét bi

2.1.1. Nguyén liéu

08 miu nghién ctru 14 14 banh té phoi say kho
ctia cdy Dau tam (Morus alba) thu hai tai tinh
Phu Tho (méi): 07 mau, gdm 05 mAu tai tinh Phu
Tho (cii) (s6 hiéu mau: DT.01 - DT.05), 02 mau
thudc tinh Vinh Phac (cti) va Hoa Binh (cli)
(DT.07 - DT.08); va 01 mau thu hai tai Ha Noi
(DT.06).

HO N
ORt ho
trans-caffeoyl
R, R,
1 trans-caffeoyl H

2 H trans-caffeoyl

Tat ca cac mau thu hai vao thang 5/2023 va
duoc thadm dinh tén khoa hoc chinh xéc 13 loai
Morus alba, ho Dau tim (Moraceae) boi TS.
Tran Thi Ngoc Diép - Phé truéng khoa Nong -
Lam - Ngu, Truong Pai hoc Hung Vuong (Phu
Tho). Cac mau la dau tam rira sach, séy kho &
nhiét d6 50-55 °C (d6 4m <12%), xay min va
dugc bao quan trong 2 1an tai PE, tranh anh sang.

Mau DT.01 duoc sir dung cho cong viéc xay
dung va tham dinh phuong phap.

2.1.2. Héa chat. dung moi

Céc dung mdi, hoa chét sir dung nghién ctru
gom: acetonitril (MeCN), methanol (MeOH)
dugc mua cua hang Merck KGaA (bc), dung
cho HPLC; acid formic (> 88,0%) cung cp boi
Xilong Scientific Co., Ltd. (Trung Qudc); nudc
cit hai 1an (H,0). Chat chuan: acid chlorogenic
(1), acid cryptochlorogenic (2), isoquercitrin (4)
do hdng ChemFaces — Trung Qudc, ¢6 do tinh
khiét 1an luot 1a 98,0%, 99,4% va 98,1%; rutin
(3) do Céng ty TNHH Thiét bi Khoa hoc Thinh
Phat cung cap, do tinh khiét 98,0%.

2.2. Mdy méc, thiét bi

Hé théng HPLC: CBM-20A (Shimazu, Nhat
Bén) detector Diode Array SPD-M20A, cdt sdc
ky Phenomenex C18 (150 x 4,6 mm, 5 um); bé
chiét siéu am D-78224 (Piic); can phan tich
AUW220D (Shimadzu, Nhat Ban); tii sy chan
khong LabTech (Han Quéc) va cac dung cu thay
tinh chinh xac theo quy dinh.

R
3 rutinosyl
4 glucosyl

Hinh 1. Céu trac hoa hoc cua 1-4.
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2.3. Phuong phap nghién cuu

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 lya chon diéu kién
phu hop nht.

2.3.2. Khdo sat quy trinh chudn bi mau

Quy trinh chuan bi mau dugc khao sat véi
mAu dugc liéu DT.01 dya trén phuong phap chiét
siéu am voi hé dung moi MeOH : H20, thoi gian,
nhiét d9, s 1an chiét chiét khac nhau. Tién hanh
sdc ky & didu kién Iya chon va tim ra cac théng
s6 chiét xuat tdi wu.

2.3.3. Chudn bi dung dich

Chudn bi dung dich chudn: can va pha chinh
xéc lwong chat chudn 1 - 4 trong MeOH 80% dé
dugc céc dung dich c6 ndng d6 chinh xac 1000
pg/ml. Tur nhitng dung dich trén pha lodng thanh
cac day dung dich chuan: 100, 200, 300, 400,
500, 600 pg/ml (chét 1); 10, 25, 50, 150, 200,
250 pg/ml (chat 2); 10, 20, 50, 100, 150, 200
pg/ml (chat 3); 50, 100, 200, 250, 300, 350
pg/ml (chat 4).

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

2.3.4. Tham dinh phwong phdp

Phuong phép phan tich dugc thim dinh theo
cac hudng dan cua ICH, AOAC véi cac tiéu chi:
tinh thich hop ctia hé théng, do dic hiéu, khoang
tuyén tinh, do chinh x&c, do diing, giéi han phét hién
(LOD) va gidi han dinh lugng (LOQ ) [14, 15].

3. Két qua nghién ctru

3.1. Lua chon diéu kién sdc ky

3.1.1. Lya chon budc song phat hién

Tién hanh quét phd UV ciia timg dung dich
chat chudn riéng biét & 200 - 400 nm. Két qua
thu dugc budc song hip thu cuc dai ciia chét 1 1a
218, 325 nm; chat 2 1a 219, 324 nmm; c4c chit
3-4 1a 255, 353 nm. Dé tranh sai sb trong qua

trinh phan tich, chiung t6i lya chon budc song
324 nm dé phan tich 1-2 va 353 nm dé phan tich
3-4.

3.1.2. Lua chon pha dong, téc do dong, thé
tich tiém mau

Thuyc hién khao sat cac ty 1¢ h¢ dung mdi pha
déng MeCN (A) - H20 chira 0,1% acid formic
(B), toc do dong, thé tich tiém mau. Két qua diéu
kién lya chon duoc diéu kién sic ky thich hop
nhu sau:

Bang 1. Két qua lya chon diéu kién séc ky

Céc diéu kién Két qua
R Phenomenex C18 (250 x 4,6
Cot
mm, 5 um)
R A 0-25 min: tir 7 —-10% A, 83
(Pclﬁlf;fggt':i‘gl'l ~5 90% B; 25 - 40 min: tir 10
rira gidi - 30% A, 90-70% B; 40-45
gradient) min: 30% A, 70% B; 45-55
min: 30-50% A, 70-50% B
Toc d6 dong 0,85 ml/min
Thé tich tiém 10 pl
Budc song 324 nm véi cac chat 1 -2 va
phat hién 353 nm véi cac chat 3- 4
Nhiét do cot 30°C

3.2. Két qua khao sdt xir Iy mdu

3.2.1. Khdo sat dnh hieong ciia nong dg dung
méi doi véi hiéu sudt chiét

Can chinh xac khoang 1,25 g bot dugc liéu,
thém 50 ml dung mdi MeOH & cac ndng do 50,
60, 80, 100%. Can khdi lugng ca binh non, tién
hanh chiét siéu &m & nhiét d6 40 °C trong 120
min. Dé nguoi can lai binh nén va b sung luo‘ng
dung méi c6 néng do tuong g d4 hao hut. Tién
hanh phén tich, két qua thay rang dién tich pic
(Spic) cua cac chat (1 - 4) ting dan cao nhit 1a
néng d6 MeOH 80%, sau d6 khong ting
(p>0,05). Vi vay, dung mdéi MeOH 80% duogc
lya chon nghién ciru tiép theo.

3.2.2. Khao sat anh huwong thoi gian va nhiét
dé dén hiéu sudt chiét sudt

Can chinh xac khoang 1,25 g bot dugc liéu,
chiét voi 50 ml MeOH 80% ¢ nhiét d§ 40 °C
trong céac khoang thoi gian: 60, 90, 120, 150, 180
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min. Két qua Syic ciia cac chét tang dan theo thoi
gian tir 60 - 150 min (p<0,05), sau néu tiép tuc
tang thoi gian chiét, Spic hdu nhu khong tang
hodc giam. Do vay, thoi gian 150 min la t6i uu
cho chiét xuat cac chat.

Pé khao sat anh hudng ctia nhiét do dén hiéu
suét chiét, cac nhiét do nghién ctu dugc thyc
hién 1a 45, 50, 55, 60 °C trong 150 min. Thuc
nghiém cho thay Spyic ting dan tir 40 dén 55 °C,
sau d6 khong tang, tham chi c6 xu huéng giam.
Vi véy, nhiét do thich hop nhét cho chiét xuat cac
chat 1 -41a55°C.

3.2.3. Khdo sat dnh huong sé lan chiét dén
hiéu sudt chiét

- Chiét mét 1an: can chinh xac khoang 1,25 g
bot dugc liéu, cho vao binh nén chiét véi 50 ml
MeOH 80% & nhiét d6 55 °C, trong 150 min. C6
quay chan khéng thu dwoc cin. Hoa tan cin va
cho vao binh dinh mac 50 ml, bd sung MeOH
80% dén vach 100 ml.

- Chiét hai lan: tién hanh chiét dugc ligu lan
1, bi thu dugc 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 thir nhu chiét mot lan.

Tién hanh sic ky cac mau thu dugc chiét mot
1an, chiét hai lan. Két qua chi ra rang Spic chiét
mdt lan, chiét hai 1an cua ca 4 chat khong khac
nhau c6 ¥ nghia thong ké. Vi vay thiy rang chiét
mdt 1an & diéu kién lya chon da kiét cac chat 1 -
4 can nghién ciru.

Toém lai, diéu kién chiét xuat cac chat ti wu
dugc Iwa chon 1a: khéi lwong duoc liéu 1,25 g;
thoi gian chiét 1a 150 min; nhiét do chiét 1a 55
°C; dung moéi chiét 1a 50 ml MeOH 80%; s6 lan
chiét: mot 1an.

3.3. Tham dinh phwong phdp dinh leong

3.3.1. Tinh thich hop ciia hé thong

Phan tich 6 1an lap lai dung dich chuén hén
hop chét 1 - 4 c6 ndong d6 mdi chat 1a 50 pg/ml
& diéu kién sic ky da lga chon. Két qua dugc
trinh bay ¢ Bang 2.

Két qua & Bang 2 cho thiy cac RSD dbi véi
tr < 1% va Spic ciia 1 - 4 <2%. Nhu vy, hé thong
phu hop cho viée xac dinh dong thoi ham luong
hén hop cac chit 1 - 4 ¢6 trong 1a dau tam.

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

oA, Thoi gian luu (tr Dién tich pic (Spic
Chit phan tich 7= oo R(S[)) %) | M%SD (mAU.s) ( I%S)D %)
1 23186+ 0,025 | 0,09 456518 + 5377 1178
2 26,778 0,029 | 0,001 387072 * 6664 1722
3 38,420,028 | 0,074 544555 + 7486 1,375
4 39,154 0,045 | 0,114 356472 + 2459 0,690

3.3.2. D¢ dac hiéu

Chay sic ky dung dich hdn hop cac chat
chuan 1-4 ¢6 néng do m61 chét 12 50 pg/ml, mau
thir, thir thém chuan va miu trang (MeOH 80%)
& diéu kién sic ky da lya chon & muc 3.1. Ket
qua cho thay tai cac budc song khao sat, trén sic
ky d6 cua miu tring khong c6 pic tap tai thoi
gian luu cta cac chat chudn; dong thoi xuét hién
céc pic dong dang ddi véi cac chéat 1-4 clia mau
hdn hop chét chudn, miu thir, mau thur thém
chudn 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 véy, dleu kién phan tich nay dap
g duogc yéu cau vé do dic hiéu.

3.3.3. Khodng tuyén tinh, gidi han phdt hién,
gioi han dinh luong

Pha ché day 6 dung dich hdn hop cac chat 1
- 4 nhu myc 2.3.3. Tién hanh sic ky theo diéu
ki¢n da khao sat, ghi két qua, xay dung phuong
trinh hdi quy tuyén tinh, x4c dinh hé s twong
quan. Gia tri LOD, LOQ cua 1 - 4 dugc xac dinh
duya trén ty 1€ tin hiéu chét phan tich so véi nhiéu
dudng nén (S/N) 1an luot 13 3 va 10. Két qua thuc
nghiém dugc ¢ Bang 3.
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Hinh 2. Sic ky d6 HPLC ctia hdn hop chét chuan (A), mu thir (B), thém chuén (C),
mau trang (D); I, II: 1an lugt do & budc 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 qu Hg¢ so tuon LOD LOQ
Chat phan tich (ugim) y=axsb) | qun(R) | (ugiml) | (ugm)

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
ndng do khao sat co su twong quan tuyen tinh
chit (R?2 >0 ,9990) gitra dién tich pic va ndng do
ctia 1 - 4. LOD lan lugt 1a 0,050 - 0,090 pg/ml;
LOQ lan lugt 12 0,170 - 0,301 pg/ml ddi véi 1-4.

3.3.4. D¢ lap lai va do lap lai trung gian

Do lap lai va do lap lai trung gian dugc thuc
hién v6i 6 mau duoc lidu phan tich trong ngay va
6 mau thyc hién khac ngay va khac nguoi thuc
hién, mdi mau can chinh xac khoang 1,25 g theo
diéu kién phén tich va quy trinh chiét xuit t6i uu
da khao sat. Két qua thu dugc trinh bay & Bang 4.

Tir két qua ¢ Bang 4 chi ra rang, phuong
phéap phén tich dap ung dugc yéu cau vé d6 lap
lai va do lap lai trung gian theo huéng dan cia
AOAC véi RSD vé ham lugng cua 4 chat trong
la dau tdm qua 6 thi nghiém trong ngay, khéc
ngay va 12 thi nghiém trong ngay, khac ngay va
khac ngudi thuc hién déu < 2%. Mit khac, gié tri
trung binh vé ham lugng cia cac thi nghiém
trong ngay va khac ngay khong khac nhau cé y
nghia théng ké (p > 0,05). Nhu vay, do chinh xéac
ciia phuong phap dap tng dugc yéu cau theo
huéng dan ctia AOAC [14].
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Hinh 3. D¢ tinh khiét ctia pic chat 1 - 4 trén sic ky d6 cua miu thir.

Bang 4. Két qua xac dinh do lap lai va do lap lai trung gian cta phuong phap

ML K&t qua phan tich trong ngay (mg/g) K&t 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
B 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
Ptrong ngay, khéc ngay) p(1)=0,24; (2): 0,62; (3):0,21; (4): 0,70
1o (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. B¢ ding

Can chinh xac khoang 1,25 g duoc liéu, tién
hanh chiét theo quy trinh da ti vu hoa Muc 3.2.
Sau d6 lay chinh xac cac thé tich dung dich
chuén 1 - 4 ¢6 néng do sao cho twong tmg bang

khoang 50; 100; 150 % so v&i nong d6 cac chat
phan tich c6 trong mau thir (d3 dinh lwong dé biét
trudc néng do), tai moi néng d6 thuc hién 3 lan.
Sau d6 ¢b khd, cdn thu dugc hoa tan trong nén
mau thtr (dich chiét mau thir pha lodng 1:1 véi
dung méi chiét). Két qua trinh bay & Bang 5.
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Bang 5. Két qua dénh gia do dung ctia phuwong phép

Chat phan Ham luong mau Nong do thém chuan | Nong d¢ trung binh n A
tich thir (ug/ml) (ug/ml) tim lai (ug/mi) D0 thu hoi (%)
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 1491 £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 99,581,331
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 lugng 1- 4 trong cac miu 14 dau tam
6 TT Miu - Ham2 lugng (mg/g); (3n—3) -

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 | 181+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 thiy hiéu suat thu
hoi cua 1 - 4 nam trong khoang 95,0-105,0% dap
ng yéu cau do thu hoi theo hudng din cua
AOAC [14]. Nhu vay, phuong phap phan tich
dat yéu cau vé do dung thong qua danh gia hiéu
suét thu hoi.

3.4. Ung dung dinh luong cac chdt trong mot so
mau la dau tam

08 mau |a dau tam thu hai tai dia ban tinh Phu
Tho, Ha N6i duoc siy khé va dinh lwong c4c chat
theo quy trinh phan tich da tham dinh & trén. Két
qua dugc trinh bay trong Bang 6.

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

4. Ban luin

Hién nay c6 mot s6 cong trinh di cong b vé
nghién ctru dinh tinh, dinh lugng cac chat trong
l4 dau tam, sir dung phwong phap HPLC [4, 13,
16, 17] hoic HPLC-MS [18]. Céc chit marker
thuong duoc lya chon dé phan tich 1a polyphenol
nhu flavonoid, din xuét acid caffeoylquinic,
coumarin,... [4, 17].

O Viét Nam, theo tra ciru cua ching t6i, hién
chi c6 cong trinh nghién ciru dinh luong dong
thoi moracin M va oxy-transresveratrol trong 1a
dau tam bing HPLC [19]. Ngoai nudc cb céc
cdng trinh nghién ctru: W. J. Lee va cs (2012) da
xay dung phuong phap dinh lugng 6 polyphenol
trong 14 dau tim bang HPLC, trong d6 c6 chat 1,
3-4. Budc song phat hién cia 1 ¢ 310 nm va 3-4
& 370 nm, hé 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 luong c&c chat phu thudc
vao thai gian thu mau, thi, 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 phan 18p va xay dung phuong phap dinh
lugng dugc 5 phenolic trong la dau tam gom: 1-
4, gastrodin véi didu kién: Cot pha dao
Purosphere STAR RP-18, buéc sdng phéat hién &
280 nm, pha dong 1a TFA trong nudc 0,05% -
MeCN (tt/tt) theo chuong trinh rua giai gradient,
tdc a6 dong duy tri 1,0 ml/min, va nhiét do cot 1a
40 °C. Két qua, ham luong cac chat 1-4 trong 14
giita lan luot 12 0,33 + 0,12, 0,51 + 0,16, 0,16 +
0,09, 0,39 + 0,27 mg/g la kho [4]. J. H. Kim va
cs. (2020) da ti wu hoa chiét xuat va dinh luong
12 marker (skimmin, mulberrosid A, 1, acid 4-
hydroxycinnamic, 3-4, taxifolin, oxyresveratrol,
astragalin, quercitrin, kuwanon G, morusin)
trong céac phan (14, than, canh, qua) caa dau tam.
Két qua dung mdi MeOH 70% chiét siéu am
trong 30 min cho hiéu qua chiét cac marker téi
vu nhat. Mat khac, nhom tac gia ciing xay dung
va tham dinh phuong phap dinh lwong cac
marker ndy bang HPLC-DAD véi cac diéu kién
sac ky nhu sau: Cot C18 (4,6 mm x 250 mm, 5
um) & 35 °C. Tc d6 dong 1 ml/min va thé tich
tiém 10 pl. Pha dong gdm TFA 0,1% (A) va
MeCN (B), chay gradient véi budc séng phan
tich: 255 nm (3-4), 325 nm (1). Két qua xac dinh
dugc ham luong 1, 3-4 trong 14 16n nhat, 1an luot
19,99 + 9,36, 3,25 + 1,47, 3,83 £ 2,42 mg/g [17].

Duva vao su tham khao cac cbng trinh nghién
ctru va diéu kién thyc té tai phong thi nghiém,
ching toi lva chon cac chat 1-4 1am marker dé
xdy dung phuong phap dinh luong dong thoi
bang phuong phap HPLC. Biéu kién chiét siéu
am t6i wu khao sat duoc 12 MeOH 80%, ty 18
dung moi/duoc liéu 1a 1,25 g/50 ml; thoi gian
chiét 12 150 min; nhiét do chiét 12 55 °C. Phuong
phap dinh luong cé4c chat st dung hé dung mdi
MeCN - H;O chtra 0,1% acid formic, chay
gradient véi thoi gian 60 min dwgc tham dinh va
dat cAc yéu cau theo huéng dan cua ICH, AOAC
vé do dic hiéu, tinh thich hop cua hé théng,
khoang tuyén tinh, do dung, d¢ lap lai. Mat khac,
phuong phéap nay don gian, chinh xac, va tr thich
hop, twong dong véi mot sb nghién ciru da cong

b6 [4, 17], do d6 c6 thé dé dang trién khai ap
dung vao thyc tién vi tinh kha thi. Ung dung két
qua dinh luong, xac dinh ham lwong cac chat
trong cac mau |4 dau tim thu hai tai 07 dia diém
khac nhau tai tinh Phi Tho (m¢i) [05 mau tinh
Pha Tho (ct); Vinh Phuc (cit), Hoa Binh (cii)
mbi tinh 01 mau] va 01 mau tai Ha Noi cho thay
ham lugng cac chat 1 - 4 twong ddi on dinh,
khong dao dong nhiéu, va ham lugng chat 3 thap
nhat, tiép dén chat 2, 4, 1. So véi nghién ctu G.
Ganzon va cs. [4] thi ham luong cac chat 1 - 4
ctia nghién ciu nay 16n hon rat nhiéu, tuy nhién
so vai nghién cau caa J. H. Kim va cs. (2020)
[17] thi ham lugng chat 1, 3 thap hon, nhung chét
4 cao hon. Ngoai ra, ham luong chat 3 cua cac
mau nghién ctru déu dat yéu cau caa ChP 2020
(> 0,1%) [14]. Tir nhitng két qua nghién cau ¢
trén, 1a co so khoa hoc goi y dén viéc bo sung chi
tiéu ham luong trong tiéu chuan chat luong 14
dau tam thu hai tai Viét Nam, gop phan nang cao
chét luong dugc ligu va cac san pham chura la
dau tam luu hanh trén thi treong.

5. Két luan

Nghién ctru nay da xay dung dugc phuong
phap dinh lwong dong thoi acid chlorogenic, acid
crytochlorogenic, rutin, isoquercitrin trong &
dau tam bang phuong phap HPLC-DAD sir dung
cot sic ky pha dao. Phuong phéap dugc tham dinh
va dat cac yéu cau theo huéng dan cua ICH,
AOAC V& do dac hiéu, tinh thich hop cua hé
théng, khoang tuyén tinh, 6 chinh xac, do dtng.
Quy trinh phén tich dugc 4p dung dé danh gia 08
mau |4 dau tam, gdbm 05 mau thu hai tai Pht Tho
(cu) Ha Noi, Vinh Phuc (cii) va Hoa Binh (cii)
mbi noi 01 mau. Két qua cho thdy ham lugng

acid chlorogenic, acid crytochlorogenic, rutin,
isoquercitrin lan luot nam trong khoang, 11,96 -
12,72,1,81 - 2,63, 1,66 - 1,81, 6,09 - 6,29 mg/g
tinh theo khéi lugng 14 khd.

Tai liéu tham khao

[1] Z. Wu, P. H. Raven, Flora of China, Missouri
Botanical Garden Press, Vol. 5, 2003.



10

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

N. T. M. Diep et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences

Vietnamese Ministry of Health, Vietnamese
Pharmacopoeia V, Hanoi: Medical Publishing
House, 2017, Vol. 2 (in Vietnamese).

T. Katsube, N. Imawaka, Y. Kawano, Y.
Yamazaki, K. Shiwaku, Y. Yamane,
Antioxidant Flavonol Glycosides in Mulberry
(Morus alba L.) Leaves Isolated Based on LDL
Antioxidant Activity, Food Chemistry, Vol. 97,
No. 1, 2006, pp. 25-31.

J. G. Ganzon, L. G. Chen, C. C. Wang, 4-O-
Caffeoylquinic Acid as an Antioxidant Marker
for Mulberry Leaves Rich in Phenolic
Compounds, Journal of Food and Drug
Analysis, Vol. 26, No 3, 2018, pp. 985-993.

M. Kujawska, M. Ewertowska, T. Adamska, E.
Ignatowicz, E. Flaczyk, M. Przeor, M. Kurpik, J.
J.Liebert, Protective Effect of Morus alba Leaf
Extract on  N-Nitrosodiethylamine-induced
Hepatocarcinogenesis in Rats, In Vivo, Vol. 30,
No. 6, 2016, pp. 807-812.

H. X. Li, M. Heo, Y. Go, Y. S. Kim, Y. H. Kim,
S. Y. Yang, Li W., Coumarin and Moracin
Derivatives from Mulberry Leaves (Morus alba
L.) with Soluble Epoxide Hydrolase Inhibitory
Activity, Molecules, Vol. 25, No. 17, 2020,
https://doi.org/10.3390/molecules25173967.
C.Y.Chen, C. L.Kao, H. C. Yeh, P. L. Song, R.
J. Lin, H. T. Li, Chemical Constituents of Morus
alba, Chemistry of Natural Compounds,
Vol. 56. No. 5, 2020, pp. 904-905.

N. S. Radulovi¢, V. M. Miljkovi¢, M. Z.
Mladenovié, G. S. Nikoli¢, Essential Oils of
Morus alba and M. nigra Leaves: Effect of
Drying on the Chemical Composition, Natural
Product Communications, Vol. 12, No. 1, 2017,
pp. 115-118.

X. H. Gao, S. D. Zhang, L. T. Wang, L. Yu, X.
L. Zhao, H. Y. Ni, Y. Q. Wang, J. D. Wang, C.
H. Shan, Y. J. Fu, Anti-Inflammatory Effects of
Neochlorogenic Acid Extract from Mulberry
Leaf (Morus alba L.) Against LPS-Stimulated
Inflammatory Response through Mediating the
AMPK/Nrf2 Signaling Pathway in A549 Cells,
Molecules, Vol. 25, No. 6, 2020,
https://doi.org/10.3390/molecules25061385.

Y. Yang, X. Yang, B. Xu, G. Zeng, J. Tan, X.
He, C. Hu, Y. Zhou, Chemical Constituents of
Morus alba L. and their Inhibitory Effect on
3T3-L1  Preadipocyte  Proliferation  and
Differentiation, Fitoterapia, Vol. 98, 2014,
pp. 222-2217.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

D. S. Castillo, J. J. Q. Mesa, Y. J. R. Alvear, M.
Rodriguez, Chemical Evaluation and Anti-
radical Activity of Varieties of Morus alba |.
(Morera, Moraceae) from Venezuela, Bionatura,
Vol. 6, No. 1, 2021,
https://doi.org/10.21931/rb/2021.06.01.21.

J. Y. Jeong, Y. H. Jo, S. B. Kim, Q. Liu, J. W.
Lee, E. J. Mo, K. Y. Lee, B. Y. Hwang, M. K.
Lee, Pancreatic Lipase Inhibitory Constituents
from Morus alba Leaves and Optimization for
Extraction Conditions, Bioorganic & Medicinal
Chemistry Letters, Vol. 25, No. 11, 2015,
pp. 2269-2274.

Chinese Pharmacopoeia Commission,
Pharmacopoeia of the People's Republic of
China, China Medical Sicence Press, Vol. 1,
2020 (in Chinese).

AOAC International. Guidelines for Standard
Method Performance Requirements, Appendix
F, AOAC Official Methods of Analysis, 2016,
pp. 2.

ICH, Validation of Analytical Procedure: Text
and Methodology Q2 (R1), 2005.

W. J. Lee, S. W. Choi, Quantitative Changes of
Polyphenolic Compounds in Mulberry (Morus
alba L.) Leaves in Relation to Varieties, Harvest
Period, and Heat Processing, Preventive
Nutrition and Food Science, Vol. 17, No. 4,
2012, pp. 280-2855.

J. H. Kim, E. J. Doh, G. Lee, Quantitative
Comparison of the Marker Compounds in
Different Medicinal Parts of Morus alba L.
Using High-Performance Liquid
Chromatography-Diode Array Detector with
Chemometric Analysis, Molecules, Vol. 25,
No. 23, 2020,
https://doi.org/10.3390/molecules25235592.

W. T. Ju, O. C. Kwon, H. B. Kim, G. B. Sung,
H. W. Kim, and Y. S. Kim, Qualitative and
Quantitative Analysis of Flavonoids from 12
Species of Korean Mulberry Leaves, Food
Science and Technology, Vol. 55, No. 5, 2018,
pp. 1789-1796.

T. N. D Dang, N. T Huynh, Development of a
Method for Simultaneous Determination of
Moracin M and Oxy-trans Resveratrol in Morus
alba L., Family Moraceae, Pharmaceutical
Journal, Vol. 55, No. 7, 2015, pp. 20-24 (in
Vietnamese).



