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Summary
Using a photometric method, which determined the content of total flavonoid in Fagopyrum
esculentum and calculated by rutin. The regression equation of the method was y = 0.0109x -
0.0111 in the concentration range 10.0 - 100.0 ug/ml, a correlation coefficient of 0.9994 (R2 =
0.9994), and recovery rate 96.00 - 100.25 %. The results showed that the contents of flavonoids
range from 7.15 - 7.61 % at different collection sites. The method is simple, fast, accurate, and
suitable for the quantitation of the total flavonoid in Fagopyrum esculentum as well as the orientation

for serving the standardization of the medicinal materials.
Keywords: Fagopyrum esculentum, total flavonoid, photometric method, rutin, quantitative

analysis.

Dt van dé

Chi Kiéu mach (Fagopyrum) thuéc ho Rau
ram (Polygonaceae) trén thé gi¢i cé khoang 15
loai, chil yéu & phan bd chau Au va chau A 1,
Chi nay & Viét Nam c6 2 loai la F. esculentum
va F. tataricum 2,

Tam giac mach (lta mach den, kiéu mach,
buckwheat) cé tén khoa hoc la Fagopyrum
esculentum  Moench  (Syn.:  Polygonum
fagopyrum L.), c6 mat & vung 6n déi &m cla
chau A va chau Au . Tai Viét Nam, tam giac
mach (TGM) |a cay nhap ndi, dwoc tréng nhiéu
& cac tinh mién nui phia Bac nhuv Ha Giang,
Cao Bang, Lang Son, Thai Nguyén... dé lay hat
lam thirc &n va nuéi gia stic. O Trung Quéc, cay
nay dwoc st dung dé chiva trang vi tich triy, tiéu
chay lau ngay khong khai, bach troc, bach doi .

Céc nghién ctru chi ra rang thanh phan hoa
hoc chinh clha loai nay chira cac hop chéat
flavonoid nhw rutin, quercetin, isoquercetin...
Theo nghién ctu trwéc cha chung tdi, ham
lwong rutin, quercetin trong tam gidc mach
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& mot sé tinh mién nui phia Bac nwéc ta lan lwot
trén 2,2 % va 0,13 % ¥. Bén canh d6, cac
flavonoid phan lap dwoc cé nhiéu tac dung sinh
hoc c6 ¥ nghia nhw chdng oxi hoa ), trc ché té
bao ung thw 6 chéng lai peroxid héa lipid U
bén thanh mao mach, bdo vé gan M. o Viét
Nam, hién nay, TGM van ding lai & viéc lam
thwe phém va du lich ma chwa dwgc wng dung
lam cac san pham bao vé strc khée. Do vay, dé
tieu chuadn héa chat luong dwoc ligu TGM,
chung t6i da xay dwng phwong phap dinh lvong
flavonoid toan phan gép phan phat trién cac san
pham lién quan dén strc khde tir TGM.

Nguyén liéu, thiét bi va phwong phap
nghién ctru

Nguyén liéu, héa chat, thiét bi

Nguyén liéu

MAu nghién ctvu la phan trén mat dat (than,
la, hoa) ctia TGM dwogc thu hai tai cac tinh Phu
Tho, Ha Giang, Yén Bai, Bac Kan, Cao Bang
vao thang 12/2019. Mau cay dwoc thAm dinh
tén khoa hoc la Fagopyrum esculentum Moench
bdi moét thanh vién bai bao (TS. Pham Quéc
Tuén - Trwdng Cao dang Y Duoc Phi Tho); cac
mau tiéu ban dwoc lwu trir tai Phong lwu mau -
B6 moén Dwoc liéu, Trwdng Cao déng Y Duwoc
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Phu Tho.

Cac mau duoc lieu dwoc rira sach sau thu
hai, sy kho (dm < 8,0 %), xay thanh bot, ray
qua ray 200 pm, dong tui PE, budc kin. Mau
dwoc str dung cho xay dwng phwong phap dinh
lwong 1a mau dwoc thu hai tai Pha Tho.

Héa chéat, dung méi

Chét chuén rutin (rutinosid): Mua t Hang
Chengdu Biopurity Phytochemicals Ltd., s6 16
PRF10040801, c6 do tinh khiét 98 % (HPLC).
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Hinh 1. C4u tric héa hoc cda rutin

Céc dung moéi, héa chéat: Methanol (MeOH),
ethanol (EtOH), n-hexan, natri nitrit (NaNO,),
nhom clorid (AICI3), natri hydroxyd (NaOH),
nwdc cat (H,O) dat tiéu chudn tinh khiét
hoéa hoc.

Thiét bj

May UV-Vis UV 1800, dai do 190 - 900 nm
(Shimadzu, Nhat Ban); bé chiét siéu am
D-78224 (Elma, Bwc); can phan tich AUW220D
(Shimadzu, Nhat Ban); ndi cach thdy WNB14
(Memmert, Dlrc); ti sy chan khoéng (Daihan
Labtech Co., Ltd, Han Quéc).

Phwong phap nghién ctru

Chuan bi dung dich do quang

Dung dich méu chuén: Can chinh xac va pha
lwong chat chuan rutin trong MeOH dé thanh
dung dich ¢6 néng d6 chinh xac 1000 pg/ml. T
dung dich trén, pha loang thanh cac dung dich
c6 nbéng d6 10, 20, 40, 60, 80 va 100 pg/ml.

Chuén bj dung djch mau thd. Can chinh xac
khoang 1 g bot TGM da dwoc xac dinh d6 &m,
thém 50 ml n-hexan, siéu dm 40 phut (tai nhiét
do 45 °C), loai bd dung méi, sdy khd. Sau dd,
thém 100 ml MeOH 70 %, siéu am trong 60 phut
chia 2 Ian, sau d6 thém lvgng MeOH 70 % da

hao hut. Loc dung dich trén thu duwgc dich loc.
L4y chinh xac 1,0 ml dich loc, tién hanh phan
&ng tao mau nhw diéu kién do quang & dudi, tr
d6 xac dinh ham lwong flavonoid toan phan.

Dung dich tao mau: Dung dich NaNO;, 5 %,
AICI; 10 %, va NaOH 1 M (dung méi la
nwéc cat).

Diéu kién do quang: Lay chinh xac 1 ml
dung dich m&u cho phan trng tao mau gita rutin
va 0,3 ml dung dich NaNO, 5 %. Sau 5 phut,
tiép tuc v&i 0,3 ml dung dich AICI; 10 %. Sau
6 phut, thém 2 ml dung dich NaOH 1 M. Phtrc
mau tao thanh dem do quang trén may quang
phd UV-Vis & cuwc dai hap thu tai 500 nm @,
Dung dich mau tréng cling dwoc tién hanh song
song nhwng khéng chira chét phan tich.

Tham dinh quy trinh dinh lwong: Phuwong
phap phan tich dwgc thdm dinh dwa trén huéng
dan ctia ICH ¥,

Tinh két qua: Ham lwong flavonoid toan
phan trong TGM bang quy trinh da xay dwng.

CxV x10x100

- x100
10° xmx (100 —B)

Ham lwong (%) =

Trong do:

- C: Néng dé cia flavonoid cé trong dung
dich méu thi (ug/ml) duoc tinh tir duong chuén
twong tng;

- V: Thé tich pha m&u thir (ml);

- m: Khéi luvong méu thir (g);

- B: D6 &4m ciia méu thir (%).

Ap dung phwong phdp da xay dwng
dé dinh Iwong flavonoid toan phan: Cac mau
TGM thu hai tai mét sé tinh mién nui phia Béc
trong cuing mot thdi diém, dwoc phoi sdy, bao
quan trong cung diéu kién v&i mau nghién ciru.
Tién hanh phan tich xac dinh ham lwong
flavonoid téng s dwa vao diéu kién da khao sat
& trén.

Két qua nghién clru va ban luan

Xay dwng quy trinh dinh lwong

Lwa chon bwéc song phan tich

Thuc hién phan &ng tao mau theo diéu kién
do quang, quét phé UV-Vis mau chuén rutin.
Két qua & hinh 2 cho thdy dung dich mau chuan
c6 do hép thu quang cwc dai tai buéc séng
500 nm. Buwéc séng nay dwoc lwa chon lam
buwéc séng phan tich dinh lwgng flavonoid toan
phan cac mau TGM.
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T6i wu héa diéu kién chiét xuat

Khéo sat dung méi chiét xuat

Can chinh xac khoang 1 g bét dwoc liéu,
thém 50 ml n-hexan, siéu am 40 phut, loai bd
dung méi, sdy khd. Sau do, tiép tuc chiét xuat
v&i cac dung méi EtOH 50, 70, 90 % va MeOH
50, 70, 90 %, lwgng dung méi chia lam 2 1an
(50 ml/lan), siéu am méi 1an trong 30 phut, loc
va chuyén vao binh dinh m&c 100 ml, trang ba
va bd sung dung méi t&i vach. Céac dich chiét
thu dwoc tién hanh phan ng nhw didu kién do
quang da xay dwng.

Bang 1. Két qua khado sat dung méi chiét

Duna méi MeOH EtOH
9 90 % 70 % 50 % 90 % 70 % 50 %
D6 hép thu quang (Abs) 0,502 0,632 0,429 0,320 0,329 0,220

Két qua thu dwgc & bang 1 cho thay rang
dung méi chiét MeOH tai cac nbéng dd twong
&ng d&u cho dd hap thu quang cao hon, cu thé
tai nong d& MeOH 70 % cho d hap thu quang
l6n nhat nén dwoc chon lam dung mai
chiét xuat.

Khéo sét nhiét dé chiét xuat

Khao sat nhiét do chiét xuat dwoc tién hanh sau
khi lwa chon dung méi chiét xut (MeOH 70 %), cac

diéu kién thi nghiém dwoc git nguyén nhuw trén va
thay ddi nhiét do chiét: 30, 35, 40, 45 va 50 °C. So
sanh d6 hap thu quang clia mau phan tich tai
cac nhiét d6 twong (rng. K&t qua & bang 2 cho
thay & nhiét dd 45 °C cho d6 hap thu quang I&n
nhat, tai 50 °C gia tri nay khong tang thém va cé
chiéu hwéng gidm nhe. Vi vay, nhiét do chiét tdi
wu dwoc lwa chon tai 45 °C.

Bang 2. Két qua khéo sét nhiét d6 chiét xuéat

Nhiét d6 (°C) 30

35 40 45 50

Do hap thu quang (Abs) 0,492

0,559 0,604 0,639 0,635

Két qua & bang 2 cho thdy & nhiét do 45 °C
cho d6 h&p thu quang Ién nhét, tai 50 °C gia tri
nay khéng tang thém va cé chiéu hwéng giam
nhe. Vi vay, nhiét do chiét tbi wu duoc lwa chon
tai 45 °C.

Khéo sét thoi gian chiét xuat

Pé t6i wu hoa cho chiét xuit, mau nghién
ctru tiép tuc dwoc khao sat thoi gian tai 30, 45,
60, 75 va 90 phut & nhiét do 45 °C.

Bang 3. Két qua khdo séat thoi gian chiét xuéat

Thoi gian (phat) 30

45 60 75 90

D6 hap thu quang (Abs) 0,452

0,580 0,637 0,636 0,630
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Két qua ghi lai trong bang 3 cho thay thoi
gian chiét t» 60 dén 90 phut, d& hap thu quang
thay déi khong dang ké. Do vay, thoi gian phu
hop cho qua trinh chiét xuat duwoc lwa chon la
60 phat.

Pénh gid do
tao mau

Dé khao sat dd 6n dinh mau clGa phan &ng,
tién hanh lam phan &ng (3 lan), do dd hap thu
quang lién tuc trong 120 phut cha dung dich
rutin chudn (80 pg/ml) va dung dich mau thuc.
Két qua cho thdy d6 hap thu quang hau nhw
khong thay di (hinh 3).
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Hinh 3. D6 én dinh ctia phén (ng tao mau

T két qua thwe nghiém & trén cho thay diéu
kién chiét xuat t6i wu TGM la: Dung méi MeOH
70 % & nhiét d6 45 °C trong 60 phut. Diéu kién
nay dwoc sir dung trong quy trinh phan tich
tiép theo.

Tham dinh quy trinh phan tich

Tinh ddc hiéu cua phwong phap

Tién hanh thuwc hién phdn (ng cia mau
trdng, mau chuan rutin (50 pg/ml) va mau thuc
trong diéu kién do quang da xay dwng, lap lai 6
lan. Két qua do mau trang khéng cho tin hiéu,
mau chuadn va mau thwc cho tin hiéu hap thu
cuwc dai tai 500 nm.

Xay dwng dwong chuan

Pha mot day cac dung dich chuén cé néng do
10, 20, 40, 60, 80 va 100 pg/ml, tién hanh thuc
hién phan (rng va do dd hap thu quang véi quy
trinh da xay dwng. Két qua c6 sw twong quan
tuyén tinh chéat gitra néng do rutin va dé hap thu
quang (R? 0,9994), dugc trinh bay trong
bang 4 va phuwong trinh dwéng chuan thu duwoc
nhw hinh 4.

Bang 4. Két qua xay dung duong chuén

Néng dé (ug/mi) 10 20 40 60 80 100
D6 hap thu quang (Abs) 0,089 0,208 0,422 0,654 0,864 1,062
12 ; D6 I3p lai
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Hinh 4. Puwong chuén xac dinh
ham Iwong flavonoid toan phéan

Tién hanh thuc hién phan (rng tao mau va do
quang céac dung dich mau thyc (n = 6). Bang 5
la két qua thi nghiém dwoc ghi lai cho thay
phwong phap cé do 1ap lai tét véi do léch chuan
twong ddi RSD < 1,0 %. T d6 co thé ap dung
diéu kién da lwa chon dé dinh lvgng flavonoid
toan phan trong TGM.
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Bang 5. Két quéa do Iap lai ciia phuong phép do quang

STT 1 2 3 4 5 6
Mée (9) 1,0002  1,0078 _ 1,0005 1,0045 1,0109 1,0031
DG hap thu quang (Abs) 0,682 0,686 0,675 0,671 0,688 0,679
Nong do tinh theo 63,587 63,954 62,945 62,578 64,138 63,312
dwong chuan (ug/ml)
S6 liéu théng ké SD = 0,5958; RSD = 0,94 %

Do thu héi hanh x& ly mau nhu diéu kién do quang da xay

Thém chinh xac dung dich chuan rutin vao
mau TGM da biét ham lwong flavonoid toan
phan thanh cac ndng d6 5, 15 va 30 pg/ml. Tién

dwng va thwc hién thi nghiém 13p lai 6 lan, két
qua duworc trinh bay trong bang 6.

Bang 6. Két quéa xéc dinh do dung ctua phuong phép

Ham Ilweng rutin thém vao (ug/ml)

5 15 30
STT Ham lwgng . B Ham lwgng Hiéu suat Ham lwong Hiéu suét

R A Hiéu suat R H X R K 5
tim thay thu hdi (%) tim thay thu hoi tim thay thu hoi

(Hg/ml) (pg/ml) (%) (pg/ml) (%)

1 4,89 97,80 14,79 98,62 29,89 98,33
2 4,98 99,64 15,05 100,51 29,51 98,37
3 4,79 96,00 14,89 99,25 29,42 98,05
4 4,88 97,75 14,98 99,88 30,08 100,25
5 4,98 99,60 14,79 98,62 29,51 98,37
6 4,89 97,80 14,60 97,36 29,98 99,94
M 4,90 98,10 14,85 99,04 29,73 98,89

SD 0,07 1,37 0,16 1,10 0,28 0,95

RSD %) 1,46 1,39 1,08 1,11 0,96 0,96

Tw két qué thwe nghiém trén cho thay rang
phwong phap cé dd thu héi cao (RSD: 0,96 -
1,45 %), ddm bao dd chinh xac khi dinh lwong
flavonoid toan phan trong TGM.

Ung dung phwong phap dinh Iwong

Ap dung dinh lwong flavonoid toan phan
trong cac mau TGM thu hai tai 5 tinh mién ndi
phia Bac dwa trén phuwong phap xay dwng &
phan 3. M&i mau thuc hién thi nghiém 3 1an, méi
l&n can chinh xac khoang 1 g dwoc liéu. Két qua
thu dwoc & bang 7 dwoi day.

Bang 7. Két qua dinh luong flavonoid toan phén trong cac mau TGM

Tén méu Khéi lvong mau (g) D6 am (%) Ham Ilweng flavonoid (%)
Pht Tho 1,0041 £ 0,0056 7,90 7,15+ 0,09
Yén Bai 1,0007 £ 0,0101 8,00 7,40 £ 0,07
Ha Giang 1,0016 £ 0,0050 7,91 7,61 0,07
Béc Kan 1,0009 £ 0,0048 7,42 7,54 £ 0,05
Cao Béng 1,0019 £ 0,0045 7,50 7,47 £ 0,08

T két quéd & bang 7 cho thdy ham lwong
flavonoid toan phan trong cac mau TGM tai cac
dia diém khac nhau dao dong khong nhiéu, tir
7,15 - 7,61 %. Theo céc cdng bd trwéc day cho
thay flavonoid trong TGM ¢6 thé 1én t¢i 7,0 % %,

thanh phan chinh gdm cac hop chét nhw rutin,
quercitrin va quercetin... *. Trong d6, ham
lweng rutin va quercetin la khac nhau theo dia
diém trébng khac nhau ™ Rutin va quercetin la
nhitng hoat chat dwoc biét dén c6 tac dung
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chéng oxy héa, chéng viém, (rc ché phat trién té
bao ung thw mi Ngoai ra, quercetin cling dwoc
chirng minh cé tac dung (rc ché hép thu glucose
& rudbt 21 v&i ham lwong flavonoid toan phan
Ién, day sé& la ngudn nguyén liéu dbéi dao, ré
tién, sén co dé chiét xuét flavonoid toan phan
hoéc rutin d& phuc vu san xuét, thwong mai héa
cac san phadm thudc hodc thwc phdm bao vé
strc khde, gop phan nang cao src khde cong
ddng, x6a ddi gidam nghéo cho ngwdi dan & cac
tinh mién nui phia Bac nuwdc ta.

Két luan

Trong nghién ctru nay, chung toi da xay dwng
dwoc quy trinh dinh lwong flavonoid toan phan
trong tam giadc mach bang phwong phap do
quang. Phwong phap nay cé dé lap lai cao,
phwong trinh tuyén tinh c6 hé sé twong quan
chat va dé thu hdi cao. 'ng dung phwong phap
xay dwng duwgc, xac dinh ham lwgng flavonoid
toan phan 05 mAu thu hai tai cac dia diém khac
nhau, ham luwong flavonoid toan phan khéng
thay ddi nhiéu, trong khoang 7,15 - 7,61 %. Két
qua cua nghién clru nay goi y cho viéc tiéu
chuédn hoéa dwoc liéu TGM hodc cac ché pham
thudc, thwc phdm bdo vé sirc khde cé chira
TGM véi két qua chinh xac, don gian, nhanh
chéng, chi phi hop ly.

Trwong Cao dang Y Duoc Phu Tho d3 tai tro
kinh phi cho nghién ccru nay.
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