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Abstract: This study developed two quantitative methods. The first one was the photometric method
that determined the content of total flavonoids in leaves of Ziziphus mauritiana Lam. and calculated
based on rutin, a major compound. The regression equation of the standard sample in the
concentration range of 1.0 - 150.0 pg/ml was y = 0.0098x - 0.0096, (R? = 0.9994); recovery from
96.48 - 99.81%. The second one was the HPLC-PDA method used for simultaneous quantification
of rutin and hyperin, with chromatographic conditions including Phenomenex C18 reversed-phase
column (25 x 4.6 cm, 5 um), a mobile phase solvent system of MeCN (A) - 0.1% formic acid in
water (B): isocratic 25% A, 75% B (0-25 minutes); 25-80% A, 75-20% B (25-40 minutes). The
column chamber temperature was 30°C, the flow rate was 0.5 ml/min, and the sample injection
volume was 10 pl. The wavelength for simultaneous detection of rutin and hyperin was 354 nm. The
limit of detection (LOD) and limit of quantification (LOQ) of rutin and hyperin were 0.05 and 0.165
pa/ml, respectively. Two developed methods were applied to quantify total flavonoids, rutin, and
hyperin in several samples of the leaves of Ziziphus mauritiana Lam., which were collected in some
districts in Phu Tho province. These methods are simple, fast, and accurate, aiming to serve the
standardization of the medicinal material.
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Xéc dinh ham luong flavonoid toan phan, rutin va hyperin
trong 14 cay T4o ta thu hai tai tinh Phu Tho
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Tém tat: Nghién clru ndy xay dung 2 phuong phap dinh lugng: i) Phuong phép do quang dé xéac
dinh ham luong flavonoid toan phan trong 14 T4o ta tinh theo chat chinh 1 rutin. Phuwong trinh hdi
quy ctia mau chuan trong khoang ndng d6 1,0 - 150,0 pug/ml 1a y = 0,0098x — 0,0096, (R2= 0,9994);

d6 thu hoi tir 96,48 - 99,81% ; va ii) Phuong phap HPLC-PDA cho dinh luong déng thoi rutin va
hyperin, vdi cft pha dao Phenomenex Cig (25 x 4,6 cm, 5 pm), hé¢ dung moéi pha dong MeCN (A)- acid
formic 0,1% trong nude (B): dang dong 25% A, 75% B (0-25 min); 25-80% A, 75-20% B (25-40
min). Nhiét d6 budng cot 30 °C; toc do dong 0,5 ml/min; thé tich tiém mau 10 ul, budc song phat
hién dong thoi rutin va hyperin tai 354 nm. Gidi han phat hién (LOD), gi6i han dinh lugng (LOQ) cua
rutin va hyperin 1an luot 1a 0,05 va 0,165 pg/ml. Hai phuong phap da xay dung dugc ap dung de dinh
luong flavonoid toan phan, dong thoi rutin va hyperin trong mot sé mau 14 T4o ta thu hai & mot s6 huyén
trén dia ban tinh Phti Tho. Phuong phap thyc hién don gian, nhanh chéng, chinh xac, hudng toi phuc

vu tiéu chuan hoéa dugc liéu.

Tir khoa: L& Tao ta, Flavonoid, Rutin, Hyperin, HPLC, UV-Vis.

1. Mé dau

Céay T4o ta (Ziziphus mauritiana Lam.)
mot loai cdy dn qua moc ¢ cac vung nhiét doi va
can nhiét doi. Dugc s dung rong rai trong y hoc
cbd truyen Viét Nam, Trung Quéc, An 6. Téo ta
chtra nhiéu flavonoid c6 lgi cho suc khoe nhur
rutin, hyperin, quercetin, keamferol,... 0 tai liéu
cong bd ham lugng rutin trong 14 T4o ta kho
chiém dén 1,5% [1, 2]. Rutin, quercitrin va
hyperin da dugc ching minh c6 tac dung chong
viém, chéng khéi u, chéng oxi hoa, tim
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mach, tang huyét ap, tac dung bao vé gan va
chdng dai thao duong, giup bao vé té bao khoi
su ton thuong do gde tw do va hd trg qua trinh tai
tao té bao. Cac nghién ciru da chitng minh, cac
bd phén khéc nhau cta cay dugc su dung theo
truyen thong dé diéu tri bénh di Gmg, hen suyén,
tram cam, ri loan phe quén, tiéu duong, gan, s0i
va loét [3-5]. Nudc séc cua la dung lam dau goi
va 14 gi nat cing véi nudc ¢t chanh bbi tri myn
nhot, dich chiét methanol tir r& co kha nang
chéng tiéu chay, dich chiét 14 cay c6 tac dung
chéng oxi héa [6], chdng giun san [7]. Tuy nhién,
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& Viét Nam hién nay la Téo ta van chi dugc coi
la mot bai thudc dan gian, theo tra ctiu ¢ cong
trinh caa T. T. L. Vu va cs (2016) vé phan lap
va xac dinh cau trdc cua 3 flavonoid tir hat Tao
ta [8]. Hién chua c6 nghién ciru ndo vé xay dung
quy trinh dinh lugng cé&c thanh phan héa hoc
trong 14 T4o ta. Tir thyc té trén, chung tai tién
hanh nghién ctiu xay dung va thim dinh phuong
phap dinh lugng flavonoid toan phén rutin va
hyperln trong 14 Téo ta say kho bang phuong
phap sac ky long hiéu ning cao, gop phan tiéu
chuan hoa dugc lidu, tir d6 dua 14 Téo ta tr thanh
ngudn duoc liéu co tiém nang chiét xuat nguyén
lidu 1am thudc, thuc pham bao vé sirc khoe.

2. Phuong phap nghién ciru
2.1. Nguyén liéu, héa chdt, thiét bi

2.1.1. Nguyén liéu

Mau nghién ctru 1 phan 14 banh té cta ciy
T4o0 ta thu hai tai Thanh phd Viét Tri, va mot sd
huyén trén dia ban tinh Pha Tho vao thang
12/2023. Mau duoc thim dinh tén khoa hoc 1a
Ziziphus mauritiana Lam., ho Tao ta
(Rhamnaceae) boi TS. Pham Thanh Loan - Vién
truong Vién Nghién ciru Ung dung va Phat trién
— Truong Pai hoc Hung Vuong (Pht Tho). Cac
mau duoc thu hai, phoi sdy va luu mau tai Bo
mén Duoc liéu, Trudng Cao ding Y Dugce Phu
Tho. Cac mau dugc xay thanh bt min, do am
< 10,0%, dung trong tii PE, budc kin (goi mau
la dugc ligu).

2.1.2. Héa chat, dung moi

Chat chuan: rutin ((98,0%) mua tir hang
Chengdu Biopurity Phytochemicals Ltd. (Trung
Quédc); hyperin (98, 0%) cua hang Chengdu
Herbpurlfy (Trung Quoc)

Thubc thir, hoa chat, dung moi nghién ctru:
Ethanol (EtOH), natri nitrit (NaNO2) 5%, nhém
clorid (AICIs) 10%, natri hydroxyd (NaOH) 1M,
nude cat (H20) dat tiéu chudn dung méi, thude
thtt theo Duogc dién Viét Nam V. Methanol
(MeOH), Acetonitril (MeCN) dung cho HPLC-

Merck, Puc; Acid formic (> 88,0%) - Xilong
Scientific Co., Ltd., Trung Qudc; Nudc cat 2 lan.

2.1.3. Mdy méc, thiét bi

Ta siy chan khéng LabTech (Han Qudc); Bé
chiét siéu am D-78224 (Ptic); Hé thong sic ky
long hiéu nang cao (HPLC) CBM-20A detector,
Diode Array SPD-M20A (Shimazu, Nhat Ban);
cOt sic ky phenomenex C18 (250 x 4,6 mm, 5
um); May UV-Vis UV 1800, dai do 190 - 900
nm (Shimadzu, Nhit Ban). Binh dinh mirc, binh
noén, micropipet va mot ) dung cu thuy tinh can
thiét khac (Puc).

2.2. Phuong phadp nghién cuu

2.2.1. Dinh lrong flavonoid toan phan trong
la Tao ta bang phwong phap do quang

Piéu kién do quang: iy chinh xac 1,0 ml
dung dich mau chuan (miu chira rutin chuan),
mau tha. Phan @ing tao mau gitra rutin va céc
flavonoid khéc bang cach thém vao mau chuan,
mau thir 0,3 ml dung dich NaNO; 5%, sau 5 min
tiép tuc voi 0,3 ml dung dich AICI; 10%, sau 6
min thém 2 ml natri hydroxyd 1 M, thém nuéc
cat vira da 10 ml. Phicc mau tao thanh dugc do
quang trén may quang phd UV-Vis & cuc dai hap
thu tai 500 nm [9-11]. Dung dich mau tring duoc
tién hanh song song nhung khong chtra chat
phan tich.

Téi wu héa quy trinh chiét xuat flavonoid:

Chiét xuat bang phwong phép siéu am. Khao
sat nong do dung mai chiét xuat (40, 60, 80, 100
% MeOH), thoi gian chiét xuét (30, 60, 120, 180
min), nhi¢t d6 chiét (40, 50, 60 °C), s6 lan chiét
Xuat Duya trén co s do hap thu quang cua cac
mau thu duoc tai cac diém khao sat tr do lya
chon diéu kién chiét xuat tdi uu cho phuong phap
phan tich.

Xay dung dirong chuan: tir dung dich chuan
rutin 1000 pg/ml, chuan bi ddy dung dich c6
ndng d¢ 1, 5, 10, 50, 100 va 150 pg/ml rutin
trong MeOH 80%.

- Tham dinh phuong phap phan tich theo
huéng dan cia ICH va AOAC [12, 13].

- Ham lugng flavonoid toan phan trong la
Tao ta duogc tinh theo cong thirc:
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\ CxV
Ham luong (%) = 10xmx(100—B)

Trong do:

- C: la ndng do cua flavonoid c6 trong dung
dich mau thtr duoc tinh tir duong chuén cua rutin
(Mg/ml); )

- V: 1a thé tich dung moi chiét (ml);

- m: 1a khdi lugng mau thir (g);

- B: 14 d6 4m ctia mau thir (%).

2.2.2. Dinh lwong dong thoi rutin va hyperin
trong mau l& Téo ta bang phwong phdp sac ky
long hiéu nang cao

- Tim diéu kién phat hién dong thoi rutin va
hyperin c6 trong dich chiét 1a Tao ta trén hé
thong HPLC-PDA tai budc song cho d6 hip thu
cuc dai, khao sat hé dung moéi, chuong trinh
chay, tbc do dong, nhiét do buéng cot. Tham
dinh phuong phap phan tich thyc hién theo
huéng dan ciia ICH va AOAC [12-13].

- Téi wu héa diéu kién chiét xudt: khao sat
twong tu nhu muc 2.2.1. Tur d6 lua chon dugc
diéu kién chiét xuat tdi vu dua trén Spic cua rutin
va hyperin thu dugc.

- Chuan bj dung dich chudn: can va pha chat
chuan rutin va hyperin trong MeOH 80% d¢é thu
duogc dung dich c¢6 ndng d6 1000 pg/ml.

Chudn bi dung dich thir: can bot duoc licu 14
T4o ta, cho vao binh nén co6 nat mai, thém chinh
x4c lugng dung moi chiét, day nip, can khdi
lugng binh hodc danh diu vach murc, cai dat
nhiét do, thoi gian va tién hanh chiét siéu am. Dé
ngudi, can lai binh va bd sung dung méi da hao
hut. Loc dich chiét qua mang loc 0,45 pm, thu
duoc dung dich mau thir dé phan tich.

- Xay dung dudng chuan rutin va hyperin: tir
dung dich chuan gbc ndng d6 1000 pg/ml chuin
bi diy dung dich c6 ndng do6 tuong tmg: 1, 5, 10,
25, 50, 100, 150 pg/ml.

- Xac dinh LOD, LOQ duya trén tin hiéu
nhidu dudng nén (S/N) =3 (LOD) va 10 (LOQ).

- Xac dinh d6 chinh xac va chinh xac trung
gian: thyc hién 6 1an dinh luong miu 1a Tao ta
trong ngdy va 6 lan ngay ké tiép. Tinh toan RSD
va so sanh vdi khoang cho phép ciia AOAC.

- P ding (d0 thu hodi) cia phuong phap:
thue hién trén nén mau duoc lidu (dich chiét) da
dinh lwong dé biét trude ndng do. Cho thém chat

phan tich rutin va hyperin vao nén mau duoc liéu
sao cho nong d6 chét phan tich thém vao bang
khoang 50%, 100 va 150% so v&i ndng do cua
rutin va hyperin trong dugc li€u (tuwong ung goi
la mtrc 1, mac 2 va mirc 3).

Tinh toan hiéu suit thu hoi, so sanh véi
huéng dan ctia AOAC.

Cach tinh két qua: Ham luong rutin va
hyperin trong mau 14 cay T4o ta dugc tinh theo
cong thtrc.

s CxXV
Ham IuQng (%) = 102xmx(100—B)

Trong do:

- C: ndng d cua rutin, hyperin cé trong dung
dich mau thtr duoc tinh tir duong chudn tuong
ing (pug/ml); )

- V: 1a the tich dung moéi chiét (ml);

- m: 1a khéi lvong miu thir (g);

- B: 13 d6 4m ctia mau thir (%).

2.2.3. Ap dung phwong phdp di xdy dung dé
dinh lwong flavonoid toan phan, rutin va hyperin
trong la Téo ta

Céc mau 14 T4o ta thu hai tai mot s6 dia diém
trén dja ban tinh Pha Tho & cing mot thoi diém,
dugc phoi sdy, bao quan trong cing diéu kién véi
mau nghién ctru. Tién hanh phan tich xac dinh
ham luong flavonoid toan phan, rutin va hyperin
bang cac quy trinh di xay dung & trén.

3. Két qua va ban luan

3.1. Dinh hwong flavonoid toan phan trong mdu
la Tao ta bang phwong phap do quang

3.1.1. Lua chon budc song phén tich

Tién hanh phan tng tao mau theo diéu kién
do quang muc 2.2.1, queét pho UV-Vis mau
chuan. Két qua cho thiy dung dich mau chuan c6
cuc dai hap thu tai budc séng 500 nm. Budc song
nay duogc lya chon cho phuong phap phan tich.

3.1.2. Quy trinh chiét xudt toi wu

) Sau khi tién hanh khao sé‘g the(? muc 2.2.1.

ket qua thu dugc quy trinh chiét suat t6i wu nhu
sau: Can chinh xac khoang 1,00 gam bot duoc
liéu 14 T4o ta da duwoc x4ac dinh d6 am, thém 50
ml MeOH 80%, siéu am trong 2 gio tai nhiét 4o
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50 °C, dé ngudi, loc va chuyén vao binh dinh
mirc 100 ml, trang ba duoc liéu 2 1an, mdi 1an 10
ml va cubi ciing thém dung moi chiét t6i vach,
lic déu. Hut chinh xac 1,0 ml dich loc trén tién
hanh phén g tao mau theo diéu kién do quang
muc 2.2.1, tir d6 xac dinh ham lugng flavonoid
toan phan co trong mau thir.

3.1.3. Tham dinh phwong phdp phan tich

Do dac hiéu

Tién hanh thyc hién phan tng ctia mau tréng,
mAu chuén rutin (50 pg/ml), mau thir va miu thir
thém chudn rutin, trong diéu kién do quang (Muc
2.2.1). Két qua, trén ph6 d6 mau trang khong co
cuc dai hip thy nao trong dai bude song UV-Vis,
trong khi d6 miu chuan, miu thir va mau thir
thém chuén déu cho cuc dai hép thu tai 500 nm.
Nhu vay, phuong phap phan tich c6 do dac hiéu
cao. Pho hap thy Hinh 1.

Hinh 1. th) hap thy UV-Vis sau phan tmg tao mau
clia mau trang (a), mau chuan rutin (b), mau thir (c),
mau thtr thém chuan rutin (d).

Khodng tuyén tinh, hé s6 tuong quan, do ldp
lai, do chinh X&c ciia phwong phap

Phuong trinh dudng chuin: y = 0,0098x —
0,0096, (R?>= 0,9994), do lap lai: ham lugng
flavonoid béng 0,772 + 0,04 %, RSD: 0,48 %;
d6 thu hoi dat tir 96,48 - 99,81 % (RSD: 1,74-
1,91 %). Nhu vay, phuong phap da xay duyng
dam bao d6 lap lai, 6 chinh xac dé dinh luong

flavonoid toan phan trong miu l4 T4o ta bing
phuong phap do quang theo huéng dan cua
AOAC [12].

3.2. Dinh heong dong thoi rutin va hyperin trong
mau la Tdo ta bang phwong phap HPLC-PDA

3.2.1. Diéu kién sdc ky

Lya chon buoc song phat hién

Pha dung dich chat chuan rutin va hyperin c6
nong d6 50 pg/ml, tién hanh quét phd UV. Két
qua ghi lai phé cua rutin va hyperin déu c6 cuc
dai hap thu & 354 nm, va bu6c song nay duoc lya
chon cho phuong phap phan tich.

Lira chon hé dung méi, tée dg dong, nhiér do
buéong cét, thé tich tiém mau

Két qua khao sat diéu kién sic ky phat hién
va dinh luong ddng thoi rutin va hyperin trong
mau 14 T4o ta nhu sau: hé dung moi pha dong
MeCN (A) - acid formic 0,1% trong nudc (B):
Ping dong 25% A, 75% B (0-25 min); 25-80%
A, 75-20% B (25-40 min). Nhiét d6 budng cot
30 °C; toc d6 dong 0,5 ml/min; thé tich tiém mau
10 pl. Sac ky d6 mau rutin, hyperin chuan thu
duogc cho cac pic can ddi, tach hoan toan cac pic
tap co trong mau thi, chi sb tinh khiét pic dat yéu
cau (hé sé purity déu bang 1.000000).

3.2.2. Diéu kién chiét xudt rutin va hyperin
trong mau la Tao ta

Sau khi tién hanh (Muc 2.2.2). Két qua thu
duogc diéu kién chiét xuat suat rutin va hyperin
t6i wu trong mau 14 Téo ta nhu sau: dung moi
chiét MeOH 80%; ty 18 dugc liéu/dung méi: 1/40
(g/ml); chiét siéu 4m trong 2 gio; nhiét d6 chiét
Xuat & 50 °C; s6 lan chiét xuat: 1 lan (chiét 2 lan
ham luwong ca 2 chat khong khac co6 y nghia
thdng ké so vai chiét 1 lan).

3.2.3. Thdam dinh quy trinh phan tich

Tinh twong thich hé thong

Tiém vao hé thdng sic ky 6 1an lap lai dung
dich hdn hop chudn rutin va hyperin c6 nong do
1a 50 pg/ml. Tién hanh sic ky ¢ diéu kién da
khao sat, két qua ghi lai & Bang 1.
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Bang 1. Két qua khao sét tinh thich hop h¢ théng

27

A A ’ tR (mln) Spic (mAUS)
Chat phan tich M  SD RSD (%) M + SD RSD (%)
Rutin 16,414 £ 0,03 0,19 2023527 + 2187 0,11
Hyperin 20,424 £ 0,03 0,13 1507026 + 1936 0,14

Tir két qua & Bang 1 cho thay d6 léch chudn
tuong ddi (RSD) cila tr VA Spic cla rutin va
hyperin déu < 2%. Nhu vay, hé théng phu hop
cho viéc xac dinh ham lugng rutin va hyperin c6
trong dugc liéu 14 T4o ta bang phuong phéap da
xay dung.

Do ddc hiéu

Tién hanh sic ky trong cung diéu kién cac
mau thir, mﬁu chuén rutin, hyperin (nﬁ)ng do 50

Hg/ml), va mau tring (MeOH 80%). Két f qua cho
thiy (Hinh 2), trén sic ky d0 cua mau trang
khong ¢ pic tap tai thoi gian luu cta cac pic chat
chuin; pic cua rutin va hyperin trén sic ky d6

mau chuin, mau thtt ¢6 hinh dang phé UV cua
cic pic tuong dong va cung thoi gian luu
(p>0,05). Nhu vay, phuong phap da xay dung
dap tng duoc yéu cau vé do dic hiéu.

Khodng tuyén tinh, giéi han phat hién, giéi
han dinh lwong

Chuén bi ddy dung dich chuin c6 ndng do 1,
5, 10, 25, 50, 100 va 150 pg/ml cda rutin va
hyperin tir dung dich chuan gbc c6 ndng do 1000,
500 va 100 pg/ml. Két qua khoang tuyén tinh
(phuong trinh dudng chuan, hé sé twong quan R?),
gid tri LOD, LOQ duoc trinh bay trong Bang 2.

= Rutin Hyperin
{ ' A
g [}
E f Il
[nl i
I\ I\
T T
(1100
1004 -
-
ar = = B
f| =
&
130 || I
” I I
a2 | [i
’1 \’1 | 1\ " \/
a00 |
¥ L EE T 1 vt L] T T | R L L T T
a0 ) 100 12 0 00 ns )
AU
f354nmdnm (1.00)
50
00 ‘Vﬁl
i o Ia R e T e B I e
0.0 25 50 75 100 125 150 175 200 25 250 215 min

Hinh 2. Sic ky ¢6 HPLC cta mau chuan rutin va hyperin (A), mau thir (B), mAu trang (C).

Bang 2. Két qua phuong trinh dudng chuin, hé s6 twong quan tuyén tinh, LOD, LOQ cua phuong phap

Chat phan tich Phuong trinh dudng chuan R? LOD (pg/ml) | LOQ (pg/ml)
Rutin y = 42268x + 27642 0,9998 0,055 0,165
Hyperin y = 29330x + 40004 0,9992 0,060 0,172
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Phuong trinh hdi quy tuyén tinh, hé sé tuong
quan (R?), d6 thi duong chuan duoc tinh toan, vé
bang phan mém Microsoft Excel 2019. Tir két
qué thyc nghiém cho thay trong khoang ndng do
khao sat ctia rutin va hyperin c6 sy tuong quan
tuyén tinh véi dién tich pic tuong mg, gia tri
(R?>0,999).

Do lap lai va do lap lai trung gian

Do ldp lai va do chinh xac trung gian cla
phuong phap dugc xac dinh khi tién hanh dinh

luong rutin, hyperin (n=6) trong ngay va ngay
tiép theo trong mau nghién ctru theo quy trinh
phan tich di lya chon ¢ trén. Két qua dugc thé
hién & Bang 3.

Két qua cho thiy sau 6 1an thuc nghiém trong
ngdy va 6 lan trong ngay tiép co gia tri RSD cua
ham lugng rutin va hyperin lan luot 2,3 va 1,71
%; 0,97 va 1,12% (< 3,7 %) dap tng dugc yéu
cau cua vé do lap lai theo AOAC [12].

Bang 3. Két qua do lap lai va do lap lai trung gian cta phuong phap

6 TT _ Do lap lai _ _ Do lap lai trung gian _
Rutin (%) Hyperin (%) Rutin (%) Hyperin (%)

1 0,188 0,179 0,186 0,179

2 0,195 0,177 0,188 0,177

3 0,187 0,173 0,187 0,174

4 0,185 0,175 0,188 0,174

5 0,188 0,174 0,187 0,174

6 0,183 0,176 0,187 0,175

TB 0,187 (+0,004) 0,176 (+0,002) 0,188 (+0,003) 0,176 (+0,002)

RSD 2,3 0,97 1,71 1,12

n=12 TBRrutin = 0,187 %(%0,003), RSD = 1,71; TBHyperin= 0,176 (x0,002), RSD =1,10 %

Do ding

b6 ding cua phuong phap duge xac dinh
thong qua hi¢u sudt thu hoi bang cach thém
chuin vao dung dich mau thir (nén miu) & 3 muc
ndng d6 Muc 2.2.2. M&i mirc ndng d6 thuc hién
3 1an. Két qua duoc trinh bay trong Bang 4.

Két qua thue hién cho thay, hiéu suét thu hdi
cua rutin va hyperin dat twong tng tur 97,36-
100,42 % va 97,67-101,63% nam trong khoang
95-105%. Nhu vay, phuong phap dat yéu cau vé
do dung theo huéng dan cia AOAC [12].

Bang 4. Két qua trung binh d6 dung ctia phuong phap

Nong do chat phan Tong ndng do (ug/ml) Nong d¢ tim lai (ug/ml) Hiéu suét thu hoi (%)
tlcfgl'igtleml)vao Rutin Hyperin Rutin Hyperin Rutin Hyperin
0 32,80 35,25 - - - -
20,0 52,89 55,58 20,084 20,33 100,42 101,63
40,0 73,33 75,33 38,945 39,47 97,36 98,67
80,0 112,19 115,92 79,391 79,76 99,23 99,70

3.3. Xdc dinh ham luong flavonoid toan phan,
rutin va hyperin trong mét so mau la Tao thu hai
trén dia ban tinh Pha Tho

Pinh lugng cac mau |4 T4o ta thu hai tai tinh
Phu Tho theo quy trinh phan tich da dugc xay

dung va tham dinh & trén. Két qua dinh luong
thu duoc trinh bay ¢ Bang 5.

Két qua cho thiy ham luong flavonoid toan
phan trong cac mau 14 T4o ta thu héi tai cac dia
diém khac nhau trén dia ban tinh Phi Tho cho
cac két qua dao dong trong khoang 4,38 dén
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5,48% (43,80-54,48 mg/g). So sanh véi cac
nghién cuu trudc day, ham lugng flavonoid
trong cac mau cao chiét 14 Tao ta tinh theo
quercetin: 32,83+1,3 mg/g cao [15], 46,94+1,55
ng/mg [16], trong cao chiét 14, qua, hat lan luot
1a 90,26 + 3,54, 39,33 + 3,73, 41,29 £+ 9,09
mg/100 g) [17]. Céc nghién ctu trén sir dung
chat chuan quercetin tuy nhién rutin hay
quercetin khéng khac nhau do flavonoid c6 phan

ng tao mau véi thude thar NaNO, 5%, AICI;
10%, trong moi trudng kiém. Nhu vay, ham
luong flavonoid toan phan thu duoc trong nghién
ctu ndy nam trong khoang duéi 43,80-54,48
mg/g bot 14 Téo ta say kho tinh theo rutin co
chénh léch tuy khéng nhiéu so véi mot sb mau
nghién ctru da cong bd, dong thoi thd nhudng va
diéu kién thoi tiét cling anh huong téi ham luong
ctia phan 16n cac hoat chét cé trong duoc ligu.

Bang 5. Két qua xac dinh ham luong cac chat trong cac mau 1a Téo ta (tinh theo dugc liéu da say kho)

S6TT Mau 14 Téo ta Flavonm(% /; )0 an phan Rutin (%) Hyperin (%)
1 LTT.01.PT/2024 (Viét Tri) 4,38 +0,20 0,189 0,171
2 LTT.02.PT/2024 (L&m Thao) 4,47+0,25 0,181 0,192
3 LTT.03.PT/2024 (Yén Lap) 4,660,24 0,278 0,169
4 LTT.04.PT/2024 (Cam Khé) 5,48+0,42 0,200 0,160
5 LTT.05.PT/2024 (Tam Nong) 4,35:0,10 0,193 0,187

Ham lugng rutin va hyperin dinh lugng duoc
trong cac mau 14 T4o ta thu hai twong (ing 0,181
- 0,278 % (1,81 — 2,78 mg/g) va 0,16 - 0,19 %
(1,60 - 1,92 mg/g), két qua nay cho thady ham
lwgng rutin cao hon (1226,51 + 225,88 pg/g),
trong khi d6 hyperin lai thip hon (3290,1 *
396,82 pg/g) so voi cac mau 14 tao dwoc cong bd
trong nghién ctru cuia Y. Yahia va cs [17]. Ham
lwong rutin trong 14 T4o ta tuy c6 thap hon trong
hoa Hoe (6-30%) [18], tuong duong & mirc thap
va trung binh trong toan cay hoic la va hoa Tam
giac mach (0,43-8,56%) [9, 18]. Cao hon ham
lwong rutin trong dich chiét 14 ciia cay Cai mu tat
(Brassica nigra) [19],... i véi hyperin c6 ham
luong twong dwong & mirc thap so véi hyperin c6
trong mot sé duoc liéu phd bién khac nhu Tho ty
tur (>0,1%) [14], cay Ban au
(Hypericum perforatum) (0,461 - 1,257%) [20]
va mot sO loai thugc chi Ngii gia bi
(Acanthopanax) (0,05- 2,04 mg/g) [21]. Z. Wei
va cs (2021) di cong bb hyperin c6 ham luong
bang 0,0665 mg/g trong cdy Bach diu ong
(Vernonia cinerea) [22]. Ngoai ra, nhitng nghién
ctru vé xac dinh ham luong rutin va hyperin
trong 14 Téo ta (Z. mauritiana) chua nhiéu, do
vay so sanh voi cac duoc liéu da dugc st dung
1am thudc hoic trong cac thuc pham bao vé st
khoe cho thiy trong 1a T4o ta da xac dinh c6 ham

lugng flavonoid toan phan, rutin va hyperin
twong duong nhu mot loai dugce liéu. Trong khi
d6 & Viét Nam 14 Téo chua c6 nghién ctru chuin
hoa day du dé lam duoc liéu mic du n6 co y
nghia dugc Iy va da duoc chimg minh vé mirc do
an toan, doc tinh thap va khong c6 kha ning gay
dot bién gen [3].

Mot s6 phuong phap HPLC di xay dung dé
dinh lugng hyperin trong mot sb loai dugc liéu
cu thé nhu Tho ty tir ¢6 sir dung thanh phan pha
dong 1a acid phosphoric 0,1% (dugc dién Viét
Nam V va dugc dién Trung Qudc). D. Wan va cs
dd st dung pha dong gdbm MeOH- acid
phosphoric 0,5% (45:55), pH = 3,0 [20]. Z. Wei
va cs (2021) sit dung MeOH- acid phosphoric
0,4% [22]. Hyperin duoc dinh lugng bang cot
C18 vé6i chuong trinh rira giai gradient ban du
(MeCN: nudc = 85: 15 dén 80: 20 trong 20 min),
sau d6 dung méi diang dong (MeCN: nude = 80:
20 trong 20 min) va cubi cing 1a dung moi
gradient (MeCN : nudc = 80 : 20 dén 65 : 35
trong 20 min), budc song phat hién 210 nm [21].
Trong cac nghién clru trudc cac tac gia da s
dung budc séng hip thy tai 210 nm, day khong
phai 14 budc song hap thu cuc dai cua flavonoid.
Do @6, viéc lya chon budc song hép thu cuc dai
354 nm cua rutin va hyperin s& cho két qua dinh
luwgng chinh x4c hon. Béi vi khi dinh Iugng hoat
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chét ¢ budc song hip thu cuc dai thi khi thay doi
néng d6 hoat chét s& ty 1¢ voi tin hi¢u trong sac
ky d6 HPLC do d6 két qua dinh lwong dam bao
tin cay.

Ngoai ra, mot sb nghién ctu dinh luong
hyperin c6 st dung acid phosphoric trong
chuong trinh rira giai, diéu nay dan toi kha ning
tach tét, tuy nhién c6 thé 1am giam tudi tho cot
sic ky. Trong nghién ctru nay chang t6i da st
dung quy trinh dinh luong flavonoid toan phan
d4 duoc nhidu nghién ctru khang dinh va cong bd
[9-11]. Do d6 quy trinh xdy dung phu hop dé
chiét xuét, dé thuc hi¢n, hi¢u suét chiét xuat cao.
Déi voi phuong phap HPLC, dung mdi pha dong
va chuong trinh rira giai kha don gian, phd bién
va dé thuc hién. Hai phuong phap dinh luong da
xay dung déu duoc danh gia thong qua do 1ap lai
va do thu hdi cao, dam bao cho viée dinh Iwong
flavonoid toan phan, rutin va hyperin trong mau
la Tao dat do tin cay.

4. Két luan

Nghién ctru nay chung téi da xay dung
thanh cong hai phuong phap dé dinh lwong
flavonoid toan phan va dinh lwong dong thoi
rutin, hyperin trong 14 Téo ta. Ung dung phuong
phap da xay dung, xac dinh ham lugng rutin va
hyperin trong 05 mau thu hai tai 5 huyén trén dia
ban tinh Phd Tho, ham luong flavonoid toan
phan, rutin va hyperin tuong déi on dinh, (4,38
dén 5,48% (43,80-54,48 mg/g) flavonoid tinh
theo rutin; (1,81 — 2,78 mg/qg) rutin; (1,60 - 1,92
mg/g) hyperin. Két qua cua nghién ctu nay goi
y cho viéc tiéu chuan hoa duoc lidu 14 T4o ta,
ngudn nguyén liéu doi dao, dé kiém. Biéu kién
phan tich va quy trinh chiét suat don gian, dé
thuc hién, may méc va héa chat phd bién, két qua
tin cay.
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