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ABSTRACT

Objective: To develop a method for quantifying total flavonoids in Mulberry leaves by visible
spectroscopy.

Method: To investigate the conditions for sample processing, quantification by visible spectroscopy
after coloring with aluminum salt and sodium nitrite in alkaline medium. The amount of total
flavonoids in the sample is converted to the equivalent amount of rutin. Validation of the analytical
method according to the instructions of AOAC and ICH.

Results: 4.00 grams of the sample was ultrasonically extracted for 45 minutes with 100.0 ml of 70%
ethanol. Filter and dilute 5 times with distilled water. Take 5.0 ml of the solution into a 25 ml
volumetric flask, add 1 ml of 5% sodium nitrite, mix well. Leave for 6 minutes, add 1 ml of 10%
aluminum chloride, mix well, leave for 6 minutes. Add 10 ml of 10% sodium hydroxide. Then add
distilled water to the mark, mix well and let stand for 15 minutes. The standard solution of rutin 200
pg/ml was carried out in parallel for comparison. The absorbance was measured at 500 nm. The
results of the method validation according to the guidelines of AOAC and ICH all met the
requirements. The application of the method to test the content of some self-collected samples gave
results from 2.87 £ 0.07 to 3.21 £ 0.03 (%).

Conclusion: The study has established a simple and reliable method to quantify total flavonoid in
Mulberry leaves.
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BINH LUQNG FLAVONOID TOAN PHAN TRONG LA DAU TAM
(MORUS ALBA L.) BANG QUANG PHO KHA KIEN

Pham Thi Minh Hai, Nguy&n Thi Tram, Nguyén Vin Truong, Vil Van Tuin*
Truong Dai hoc Pai Nam - 1, phé Xém, phuong Phi Luong, Ha Noi, Viét Nam

Ngay nhan bai: 03/7/2025
Ngay chinh sira: 10/7/2025; Ngay duyét dang: 29/7/2025

TOM TAT
Muc tiéu: Xay dung phuong phép dinh lugng flavonoid toan phan trong 14 Dau tam bang phuong
phép quang phé kha kién.

Phwong phap: Khao sat cac diéu kién xir ly mau thir, dinh luong bang phuong phap quang phd kha
kién sau khi tao Mau véi mudi nhom va natri nitri trong méi trueong Kiém. Luong flavonoid toan phan
trong mau thir dwoc quy theo lwong rutin trong dwong. Thim dinh phuong phap phan tich theo hudng
dan cua AOAC va ICH.

Két qua: 4,00 gam mau thir duoc chiét siéu am 45 phat bang 100,0 ml ethanol 70%. Loc va pha
lo&ing 5 lan bang nudc cat. Lay 5,0 ml dung dich vira pha vao binh dinh mac 25 ml, thém 1 ml natri
nitrit 5%, tron ky. Bé yén 6 phat, thém 1 ml nhém clorid 10%, tron ky, dé yén 6 phat. Thém 10 ml
natri hydroxyd 10%. Sau d6 thém nudc cét toi vach, tron ki va dé yén trong 15 phat. Dung dich
chuan rutin 200 pg/ml duoc tién hanh song song dé so sanh. o hap thu duoc do & budc séng 500
nm. Két qua tham dinh phuong phap theo huéng dan cua AOAC va ICH déu dap rng cac yéu cau
quy dinh. Ung dung phuong phap dé kiém tra ham lwong mot sé mau ty thu hai cho két qua tir 2,87
+ 0,07 dén 3,21 £ 0,03 (%).

Két luan: Nghién ciru da xay dung dugc phuong phap don gian, tin cay dé dinh lugng fialvonoid
toan phan trong la Dau tam.

Tir khoa: Dau tam, flavonoid, quang phé kha kién.

1. PAT VAN PE

L4 Dau tam (Tang diép) co tén khoa hoc la Morus alba
L. duoc st dung trong y hoc co truyén véi cac tac dung
nhu chita s6t, cam mao, trir dom [1], céc bénh chuyén
hoa nhu rdi loan lipid méu, xo vira dong mach, ting
huyét ap [2]. Céc nghién ctiu cho thay, hoat cht chinh
trong 14 Dau tam 1a nhém flavonoid dién hinh nhu
anthocyanin, rutin, quercetin, acid chlorogenic [3].

Mic di da co nhiéu nghién ciu dinh lwong flavonoid
toan phan trong duoc lidu di duoc thuc hién nhu
phuong phap dinh lwong flavonoid toan phan dya trén
su tao phiic cua flavonoid véi mudi nhém [4], [5], tao
mau véi hdn hgp nhom clorid va natri nitrit trong moi
truong kiém [6]. Tuy nhién, hién chua co6 dé tai nao
nghién cau xay dung phuong phap dinh lugng
flavonoid toan phan trong 14 Dau tam, chuyén luan 1&
DAu tam trong Duoc dién Viét Nam V ciing chwa c6 chi
tiéu vé dinh lugng gay khé khan cho cong tac kiém soat
chat luong duoc liéu ny.

Vi vay, nghién ctu nay dugc thuc hién voi muc tiéu
xay dung phuong phap dinh lugng flavonoid toan phan
trong la Dau tdm bang phuong phap quang phd kha
kien.

*T4ac gia lién hé

2. POI TUQNG, PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

La cua cay DAu tam sau thurhéi dugc ria sach, sau d6
dem say ¢ nhi¢t do 60°C den do am khong qua 15%.
Nghién nho 1& dén kich thudc nhd hon 1 mm, lam dong
nhat, bao quan trong bao bi kin, luu trlt & rlhiét do
phong, tranh anh sang va am. bia diém thu mau duoc
mo ta trong bang 1.

Bdng 1. C4c mdu thar duing trong nghién ciru

Ma Pia diém thu miu

i)
DT1 | Vuon Dugc li€u Truong Pai hoc Pai Nam
DT2 | Huyén Nghia Hung, tinh Nam Dinh
DT3 | Thanh phé Hai Dwong, tinh Hai Duong
DT4 | Quan Ha Boéng, Ha Noi
DT5 | Phd Lan Ong, quan Hoan Kiém, Ha Noi

- Héa chit, chét chuén: rutin chun, ham luong 97,5%
tinh theo nguyén trang, dugc cung cap bai Vién Kiém
nghiém thuéc Trung wong Viét Nam, Lot
A22A8L.34526; nhém clorid; natri nitrit; natri
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hydroxyd; nudc cat; va cac dung méi hitu co khac dat
tiéu chuan tinh khiét phan tich.

- Thiét bi, dung cu: méay quang phé tir ngoai kha kién
JASCO V730 (Nhat Ban); ta siy Menmet ED115
(Puc); can phan tich Ohaus PR224/E (Trung Qudc)
chinh xac dén 0,1 mg; may dong héa pha mau bang
séng siéu &m UP50H (Piuc); can xac dinh ham am
nhanh MOC-63U Shimazu (Nhat Ban); va cac dung cu
co ban khac dap tng yéu cau thi nghiém.

2.2. Phwong phap nghién ctru
2.2.1. Phwong phap dinh lwong

Xay dung phuong phéap dinh lwong flavonoid toan phan
trong 14 Dau tim bang quang phd kha kién gdm cac noi
dung co ban sau:

- Chuén bi dung dich thir: can chinh xéac khoang 4,00g
duoc liéu da nghién thanh bot thd vao binh nén 250 m
¢6 nat mai. Thém 100,0 ml dung méi chiét, day nap va
can chinh xac khéi lwong. Chiét mau bang phuong
phép lya chon trong thoi gian thich hop, can lai va bo
sung lugng mat di bang cing dung mdi, lic déu. Loc va
pha lodng 10,0 ml dich loc thanh 50,0 ml bang nudc.
L4y 5,0 ml dung dich vira pha vao binh dinh muc 25
ml, thém 1 ml natri nitrit 5%, tron k¥. Dé yén 6 pht,
thém 1 ml nhém

clorid 10%, tron ky, 00

dé yén 6 phat. Thém

10 ml natri hydroxyd ~_ 2.50 243
10%. Sau d6 thém &£ 2.11
nuoc Cét toi 7V2‘1Ch, 'g 2,00

tron ky va dé yén §

trong 15 phut. 7 = 50

- Dung dich chuan: oo

20,0 mg rutin chuan _g Loo

dugc hoa tan trong =

viia  da 10,0 =

methanol. Pha lodng 0,50

chinh xac 10 lan

béng nudc. L?iy 50 0,00

khao sat dung mai chiét (ethanol 30%, 50%, 70%, 90%,
96% va methanol). Khao sat phuong phap chiet (ngam
lac va siéu am). Khao sét thoi gian chiét 15 phat, 30
phut, 45 phdt, 60 phut, 75 phat, 90 phut, 105 phat). Tai
moi 'ghl' nghiém, thay doi gia tri cua yeu to can khéio sat
va co dinh thong so cua cac yeu to con lai. Moi thi
nghiém duoc lap lai 3 lan.

2.2.2. Phwong phdp thiam dinh

Tién hanh phuong phap thdm dinh véi cc yéu cau vé
do dac hiéu, ~khozlng tuyén tinh do dang va do chum
theo hudng dan caa AOAC va ICH [7].

2.2.3. Xar ly va phan tich sé liéu

S6 ligu trong nghién ciru dugc luu trit va xu 1y bang
phan mém Microsoft Excel 2020.

3. KET QUA NGHIEN CUU

3.1. Khao sat va lya chon quy trinh xir Iy mau
3.1.1. Khdo sat dung mai chiét

Tién hanh khao sét cac dung mdi chiét mau khac nhau
la ethanol 30%, 50%, 70%, 90%, 96% va methanol.
banh gia ham lugng flavonoid toan phan chiet xuat
duoc dé@ V('Yi‘m(”)i loai dung mdi. Két qua duoc trinh bay
trong biéu do 1.

2.36
I Il-M 1‘68

ml dung dich vira pha Ethanol 309

vao binh dinh muc
25 ml, thém 1 ml
natri nitrit 5%, tron
ky. Dé yén 6 phat, thém 1 ml nhém clorid 10%, tron
ky, dé yén 6 phat. Thém 10 ml natri hydroxyd 10%.
Sau d6 thém nudc cat téi vach, tron ky va dé yén trong
15 phuat.

- Dung dich miu tring: tién hanh tuong tw nhu pha
dung dich thir nhung thay 5,0 ml dich chiét bang nu6c
cat vira du 25,0 ml.

Céc mau sau khi pha duoc loc trén phéu loc, do d6 hip
thu ciia dung dich thir va dung dich chuan & 500 nm di
chiéu véi mau tring. So sanh do hap thyu caa dung dich
thir va dung dich chuan dé xac dinh ndng d6 dung dich
thu.

Dé xac dinh diéu kién chuan bi dung dich thi, tién hanh

- 234  www.tapchiyhcd.vn

Ethanol 50%

Ethanol 70%%  Ethanol 90%  Ethanol 96% Methanol

Dung moi chiét

Biéu dé 1. Két qud danh hwéng ciia dung méi dén ham lirong flavonoid

Két qua biéu db 1 cho thdy, khi ting nong do ethanol
tir 30% dén 70% thi luong flavonoid thu dugc cao nhat
la 2,51%. Tiép tuc ting ndng do ethanol dén 96% thi
lugng flavonoid giam tir 2,51% xudng 1,74%. Thép
nhat la khi chiét bang methanol véi ham lwong
flavonoid chiét duoc la 1,68%. Vi vdy, ethanol 70% Ia
dung mdi t6i wu dé chiét xuat flavonoid trong 14 Dau
tam.

3.1.2. Khdo sdt phwong phap chiét

Tién hanh khao sat hai phuong phap: ngam lic va siéu
am. Panh gia ham luong flavonoid toan phan chiét xuat
dugc dbi vai mi phuong phap. Két qua dugc trinh bay
trong bang 2.
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Bdng 2. Anh hwéng ciia phwong phdp chiét (n = 6)

Phwong phap Khdi lwgng (g) Ham lwgng (%)
Ngam 4,0063 + 0,0034 0,683 + 0,006
Siéu am 4,0043 + 0,0042 2,523+ 0,021

Két qua bang 2 cho thiy lugng flavonoid chiét bang phuong phap siéu am 1a cao nhét, véi ham lugng flavonoid
la 2,52%, phuong phap ngam lac cho ham lugng flavonoid chi dat 0,68%, khéc biét nay c6 y nghia thong ké (p-

value < 0,05). Vi vay, phuong phap siéu am dugc lya chon st dung trong nghién ctu nay.
3.1.3. Khdo sét thei gian chiét

Khao st anh huong cua thoi gian chiét tai cac thoi diém: 15 phat, 30 phut, 45 phat, 60 phat, 75 phuat, 90 phut,
105 phut. Danh gia ham lugng flavonoid toan phan chiét xuat duoc ddi véi mdi thoi diém. Két qua duoc thé hién

trong biéu do 2.

3.30
3.10
2.90
2.70
2.50
2.30
2.10
1.90 1.7
1.70

3.05
——

3.04

4\2&?

2.51

Ham lugng flavonoid (%)

v

1.50

0 15 30 45 60 75 90 105

Thoi gian chiét (phit)

Biéu @6 2. Anh hwéng cia thoi gian chiét

120

Bicu do 2 cho thay khi ting thoi gian chiét tir 15 dén 45 phit thi ham lugng flavonoid chiét dugc trong mau thir
tang 1én va dat toi da tai thoi diem 45 phut 1a 3,06%. Ti€p tuc tang thoi gian chiet 1én 60 dén 105 phut thi ham
lugng flavonoid trong mau c6 xu hudng giam tir 3,05% xuong 2,90%. Vay thoi gian chiét 45 phuat duoc lya chon

dé chiét flavonoid trong mau thu.
3.2. ThAm dinh phwong phap dinh lwong
3.2.1. Bj dic higu

Tién hanh quét phd cua dung dich thir va dung dich chuan trong khoang budc séng tir 400-700 nm. Két qua duogc

trinh bay trong biéu do 3.

0.8

Dung dich thi
Dung dich chuin

o6 N\ \ Miu tréng

Abs 0.4

02

1 L

o
500 500
Wavelength [nm)

Biéu db 3. Phé hdp thu ciia dung dich thiz, dung dich chudn va mdu tring

Két qua trén bi¢u do 3 cho thay hinh dang pho ciia dung dich thir va dung dich chuan 1a twong tw nhau, ca hai pho
deu co cuc dai hap thy ¢ budce song 500 nm. Diéu ndy ching to cac tap chat trong mau it anh hudng dén tinh chat
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hap thu cia mAu. Vi vdy, dinh luong flavonoid toan phan trong 1a Dau tim bang phuong phép quang pho kha kién
dat chi tiéu ve do dac hi¢u. Phuong phap quang pho kha kién duogc st dung dé dinh lugng flavonoid toan phan
trong &4 Dau tam tai budc séng 500 nm.

3.2.2. Khodng tuyén tinh

Chuén bj pha day dung dich chuan rutin & néng do 3,9 pg/ml; 7,8 pg/ml; 9,8 pg/ml; 15,6 pg/ml; 19,5 pg/ml; 39,0
pg/ml; 48,8 pg/ml va 78,0 pg/ml. Do do hap :[hu cua cac dung dich trén tai budc song 500 nm. Gia tri d6 hap thu
cua dady dung dich chuan dugc trinh bay ¢ biéu do 3.

0.9
0.8

y =0,0103x - 0,0015
0.7 R2=10,9989

0.6
0.5
0.4
0.3
0.2
0.1
0.0

Do hap thy

0 10 20 30 40 50 60 70 80
Nong do (ug/ml)
Biéu do 4. Po thi biédu thi méi twong quan giita d¢ hdp thu véi néng dg rutin
Tir biéu d6 4 cho thay, nong do flavonoid trong dung dich va do hap thu ¢6 sy twong quan cht ché trong khoang
nong d6 tur 3,9-78,0 ug/ml va veéi R2 = 0,9989 tai bude song 500 nm. Dinh lugng flavonoid trong 1a Dau tam bang
phuong phap quang pho kha kién dat d6 tuyén tinh trong khoang nong @6 tur 3,9-78,0 pg/ml.
3.2.3. D§ diing

Do dung duoc xac dinh bang phuong phap thém chuan. Can chinh xac mot luong mau thir vao binh dinh mic nit
mai, thém mot luong thé tich chinh xéac dung dich chuan rutin vao trong mau sao cho ndng d6 dat dugc van nam
trong khoang tuyén tinh da khao sét, xir Iy mau va tién hanh do d6 hap thyu. Thuc hién ¢ 3 mic nong do khac nhau
(50%, 100% va 150%), mdi ndng do thuc hién lap lai 3 1an. Két qua duoc trinh bay trong bang 3.

Bdng 3. Két qud ddnh gid dp diing ciia phwong phdp

TT | Ty 1é so véi nong dd dinh lwgng | D hip thu | Pd thu hdi (%) | Trungbinh | RSD (%)
1 0,216 104,32
2 50 0,214 101,12 102,47 0,81
3 0,217 101,96
4 0,311 100,00
5 100 0,313 102,00 100,67 1,14
6 0,310 100,02
7 0,456 99,89
8 150 0,453 99,95 100,00 0,14
9 0,456 100,16

Bang 3 cho thdy két qua cho thay hi¢u suét thu hoi trung binh ddi véi rutin dat trong khoang tir 100-102,47%,
nam trong khoang 95-105%, chitng té6 phuong phap phan tich c6 do ding cao, dat yéu cau cho phan tich.

3.2.4. o chum

* D¢ lap lgi: Chuan bi dung dich thir va dung dich chuan tién hanh nhu ¢ phan xéc nhan phuong phap. Tién hanh
theo phuwong phap da xac nhan. Két qua duoc thé hién & bang 4.
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Bdng 4. Két qud danh gid @4 \ap \ai

Lén Khdi lwgng (g) Do hip thu Ham lugng flavonoid toan phin (%)

1 40,001 0,499 3,08
2 40,01 0,498 3,07
3 40,032 0,5 3,08
4 40,041 0,502 3,09
5 40,013 0,497 3,06
6 40,031 0,503 3,1
Trung binh (%) 3,08

SD 0,018

RSD 0,46

Tir bang 4 cho thay ham lugng flavonoid toan phan trong 4 Dau tam trung binh 123,08 + 0,018 va RSD = 0,46%.
Theo AOAC, tai mirc ham luong chat phan tich tir 1-10% d6 lap lai cua phuwong phap phai c6 RSD < 1,5%. Vi
vay, d6 lap lai ctia phuong phap dat yéu cau theo quy dinh cia AOAC.

* D¢ chym trung gian: Thyc hién twong tu nhu phan tham dinh d I3p lai nhung véi céc diéu kién duoc tién hanh
trong cung mot phong thi nghiém trong vong 2 ngay lién tiep, mdi kiém nghiém vién phan tich 1 ngay va tién
hanh phan tich 6 mau. Két qua duoc thé hién trong bang 5.

Bdng 5. Két qua ddnh gid dé chum trung gian

Ngay 1 Ngay 2
TT Do hip thu chuin: 0,418 Do hip thu chuin: 0,417
Do hiap thu Ham lugng (%) Do hip thu Ham lugng (%)

1 0,501 3,07 0,498 3,06

2 0,503 3,08 0,503 3,09

3 0,498 3,06 0,505 3,11

4 0,505 3,1 0,512 3,15

5 0,499 3,06 0,499 3,07

6 0,5 3,07 0,5 3,07
Trung binh (%) 0,50 3,07 0,50 3,09
RSD (%) 0,52 0,49 1,03 1,09

Trung binh (n = 12): 3,08%, RSD = 0,87%

Két qua bang 5cho thay, do léch chuan tuong dbi cia cac mau cuing ngay 1a 0,50% va 1,01% (< 1,5%) va d¢ léch
chuan caa cac mau thuc hién trong 2 ngay 12 0, 87% (< 2%). Céc gi4 tri nay déu nho hon gia tri gi6i han. Vi vay,
d6 chum trung gian cua phuong phap dat yéu ciu theo quy dinh cua AOAC. Céc két qua tham dinh cho thiy
phuong phéap dap tng cac yéu cau theo huong dan ciia AOAC va ICH. Phuong phap di xdy dung c6 wu diém don
gian va tin cay dé dinh lugng flavonoid toan phan trong l4 Dau tam.

3.3. Pinh lwong flavonoid trong mgt sé6 mau la Dau tam

Céc mau |4 Dau tam da duoc chuin bi nhu phan chuan bi dung dich thir, m&i mau chuan bi 3 Ian riéng biét. Két
qua dugc trinh bay trong bang 6.

Bdng 6. Két qud dinh Iweng flavonoid trong mét sé6 mau 14 Dau tam

Miu Khdi lirgng cén (g) Do hip thu Ham lugng (%)
DT1 4,0018 + 0,0015 0,499 + 0,001 3,06 0,01
DT2 4,0035 + 0,0006 0,491 + 0,002 3,01 +0,01
DT3 4,0011 + 0,0010 0,480 + 0,002 2,95 + 0,01
DT4 4,0023 + 0,0010 0,468 + 0,011 2,87 £0,07
DT5 4,0013 £ 0,0011 0,524 + 0,005 3,21+0,03
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Tir két qua bang 6 cho thdy ham luong flavonoid trong
14 DAu tam c6 su khac biét gitta cac mau thu hai ¢ cac
dia phuong khac nhau: mau 14 Dau tam ¢ phé Lan Ong,
chiét dugc ham lwong flavonoid cao nhat (3,21%); mau
l4 Dau tam thu mua & cho Ha Pong c6 lugng flavonoid
chiét duoc thap nhat (2,87%); mau thu héi ¢ vuon thuc
vat Pai Nam cho ham lugng flavonoid dat 3,06%.

4. BAN LUAN

Nghién ctru da xay dung su dung phuong phap tao mau
vGi mudi nhom va natri nitri trong méi truong kiém. Do
do, lam tang d6 dac hiéu va do nhay cta phép do. Cac
diéu kién xa ly mau nhu dung méi chiét, phuong phap
va thoi gian chiét duoc khao sét lai dé dam bao hiéu
suit chiét miu ther. Phuong phép da duoc thdm dinh
theo cac huéng dan hién hanh nhu ICH va AOAC nén
dam bao do tin cay. Két qua ing dung phuong phap dé
klem tra chat lwong mot sé mau thuc té cho thay véi
mau 14 Dau tam thu héi tai vuon thuc vat Truong Dai
hoc Pai Nam c6 ham lwogng flavonoid toan phan
khoang 3,06%. Cac mau khac nhau c6 thé hién su
chénh léch ham luong nay c6 thé 1a do dugc thu héi &
cac noi khac nhau, bao quan va ché bién khéc nhau.
Tuy vao ting diéu kién, thiét bi trong timg phong thi
nghiém dem lai d6 chinh xac cho két qua nghién ctu.
Nguyén nhén ciing c¢6 thé 12 do mau 14 Dau tam chua
dugc thu hai dung thoi diém ham luong flavonoid toan
phan 12 cao nhat. Trong pham vi nghién ctu, dé tai chwa
kip thu hai 14 Dau tam ¢ nhiéu thoi diém trong nam dé
x4c dinh duoc thoi diém thi wu.

5. KET LUAN

Nghién ctru da xay dung va tham dinh quy trinh dinh
lugng flavonoid toan phan trong la Dau tim bang
phuong phap quang pho kha kién. Quy trinh chiét xut
flavonoid cua 14 Dau tim duoc nghién ciu 1a: chiét siéu
am véi ethanol 70% trong 45 phat. Vi diéu kién nay,
quy trinh dinh luong flavonoid tong trong 14 Dau tim
dat c4c yéu cau tham dinh, cac két qua déu nam trong

gidi han cho phép: d6 chinh xac c6 RSD < 2%, d6 thu
hoi tir 100,00 dén 102,47%. Ham luong flavonoid trong
|4 Dau tdm thu mua duoc co sy khac biét gitra cac mau
thu héi & cac dia phuong khac nhau. Két qua nghién
ctru gop phan hd tro danh gia, kiém soat nguyén ligu
dau vao duoc liéu nay tot hon.
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