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XAY DUNG PHUONG PHAP PINH LUQNG
POLYPHENOL TONG TRONG RAU RAM
(POLYGONUM ODORATUM LOUR)
BANG UV - VIS
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TOM TAT:

Polyphenol 13 nhitng nhém chit hitu co dugc tim thdy nhiéu trong thuc vat, dugc quan tAm

nghién citu trong nhitng nim gan day. Nghién citu nhim dua ra quy trinh phan tich dinh lugng

polyphenol tdng trong rau rim (Polygonium Odoratum Lour), bing phuong phap do quang dwa trén
phan ting tao mau vdi thudc thit Folin-Ciocalteu. Budc diu xay dung va thim dinh phuong phap
dinh lugng theo huéng din cia ICH. K&t qua dé tai thu dudc: phuong phip c6 tuyén tinh trong
khodng 10 - 50 pg/mL. B9 1éch chuén tuong d6i RSD = 1,07%, do thu hoi dat tir 100,60% -
103,57%. Ham lugng polyphenol tdng trong rau rim dudc xac dinh biing phuong phap di xay dung
12 61,610 + 0,693mg GAE/g quy vé acid gallic/g bot kho.

T khda: Polygonum odoratum Lour, rau ram, ICH, Polyphenol.

1. Dit van dé

Rau ram 1a 12 loai thdo dudc ¢6 tén khoa hoc 1a
Polygonum  odoratum, thuéc ho rau rdm
Polygonaceae, thudc chi Polygonum chita nhiéu hoat
chat sinh hoc nhu: flavonoid, anthraquinone,
coumarin, naphthoquinone, polyphenol, terpenoid.
Nhiéu nghién cttu da chi ra, hdp chit polyphenol
trong cAy rau rim c6 tic dung nhu chdng khoi u,
chong oxy héa, chdng viém, luu thong mau, chdng
HIV, chdng suy gidm mién dich va chdng con tring
[1-3]. Ngay nay, cling véi su phat trién ctia khoa hoc
ky thuat thi cong nghé ly trich cdc chat hitu co c6
ngudn goc tir thién nhién c6 hoat tinh sinh hoc dudc
phat trién dé tng dung vao cc linh vic nhu: y hoc,
dugc phdm, my phdm,.. Tuy nhién, nhitng nghién
ctru vé loai cAy nay chi dimng lai § viéc xdc dinh
thanh phin héa hoc, hoat tinh sinh hoc va mdt s&
hoat chit chdng oxy héa c6 trong loai cAy nay ma
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chura nghién citu nhiéu vé quy trinh dinh lugng cic
hdp chit héa hoc trong chiing. Do dé, viéc xay dung
quy trinh dinh lugng polyphenol tong trong rau rim
1a rit quan trong dé xac dinh ham lugng polyphenol
trong dudc liéu, tir d6 gép phan ddnh gid ham luong
dugc chat trong nguyén liéu nay. (Hinh 1)

Hinh 1: Cay rau ram
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XuA't phét tir cic van dé trén, dé tai “Xay dung
phuong phap dinh lugng Polyphenol téng trong rau
rim (Polygonum odoratum Lour) bing UV-Vis”
dugc thuc hién.

2. Déi tugng va phuong phap nghién citu

2.1. Déi tugng nghién ciiu

2.1.1. Vat liéu

Cay rau rim dugc thu mua tai huyén Ciu Ke,
tinh Tra Vinh. Miu sau khi thu hdi dudc sy khd &
50°C, sau d6 xay thanh bot min, dung lam nguyén
liéu cho qua trinh ly trich, va dinh lugng.

2.1.2. Héa chdt va thiét bi

Hoéa chat st dung: Ethanol (Merck), Gallic acid
(Acros), Methanol (Merck), Follin-Ciocalteu
(Merck), Na,CO5 (Merck), n-Propanol...

Thiét bi nghién citu: May quang phd UV-VIS
Shimadzu UV-1800, thi€t bi ly tdm Hettich
UNIVERSAL 320, bé danh siéu 4m Elma S100H, tG
sdy d6i lvu FD 23 Binder-Piic, thiét bi nghién dudc
liéu CS-300A va mot sd thiét bi lién quan khéc.

2.2. Phuong phdp nghién ciiu

Polyphenol tng trong dich chiét rau rim dugc
dinh lugng bing phuong phdp UV-Vis sau khi phin
ing vdi thudc thir Folin-ciocalteu, va dugc thuc
hién trong diéu kién tranh 4nh sing.

Dung dich chuin gdc acid gallic ndng d6 khoing
1000pg/mL: can chinh x4c (0,1 £0,001)g acid gallic
khan (M = 170,12), hda tan trong nudc cat thu dugc
100mL dung dich chuén goc (ndng dd 1.000pg/mL).

Dung dich thudc thit Folin-Ciocalteu 10%: dung
pipet chuyén 25mL thudc thir Folin-Ciocalteu gdc
vao binh dinh mtc 250mL, sau d6 dinh mtc dén
vach biing nu6c cit va lic déu.

Dung dich Na,CO53 7,5%: can (18,75 = 0,01)g
Na,CO3 cho vao binh dinh mic 250mL. Thém
nude cit vao dén nita binh, 1ic déu d€ hda tan hoan
toan sau d6 dinh mifc d&€n vach.

Dung dich miu thi: can 5,0000 + 0,0010g bot
rau rim (d6 4m <10%) cho vao binh tam gidc, chiét
bing thi€t bi chi€t siéu Am & nhiét do 60°C + 2°C,
thdi gian 3 gid trong 25mL ethanol 50%. Sau dé ly
tam 9000 vong trong 10 phiit va loc, thu dich chiét.

Phén tng véi thudc thit Folin-Ciocalteu: hit
chinh xdc 1,0 mL dung dich thir (d2 pha loang) cho
vao binh thdy tinh nhd, thém 5,0 mL thudc thir
Folin-Ciocalteu da chudn bi § trén, lic déu trong 1

phit. D€ yén & nhiét 4o phong trong 10 phiit. Thém
4,0 mL dung dich Na,CO3 7,5%. Lic déu trong 2
phit, diy kin, d€ yén & nhiét do phong trong 60
phit. Sau d6 ti€n hanh do UV & budc séng 773nm
[4-5]. Dya vao phuong trinh dudng chuin cla acid
gallic @& x4c dinh dugc ham lugng polyphenol tong.

2.3. Xay dung phuong phdp

Xay dung phuong phap theo quy dinh cia ICH
[6] vGi cac chi tiéu sau: tinh dic hiéu, do lap lai, do
ddang, do chinh xdc, gidi han phat hién (LOD) va
gi6i han dinh Iugng (LOQ), tinh tuong thich hé
thong, xdc dinh khodng tuyé&n tinh cta phuong
phép: dung dich chuin cé ndng do tir 10-50 pg/mL.
Xy dyng phuong trinh hdi quy biéu dién sy phu
thudc tuyén tinh giita ndng d6 va dd hip thu. Yéu
ciu: R2>0,99992.

3. K&t qua va thao luan

3.1. Tinh ddc hi¢u ctia phuong phdp dinh lugng
polyphenol tong trong rau ram bang UV-Vis

Tié€n hanh pha cdc miu dung dich thif va dung
dich chuin, thurc hién phan tng véi thudc thit Folin-
Ciocalteu, sau d6 do UV-Vis tir budc séng tir 300
d&n 1100nm cdc miu d€ ki€m tra tinh dic hiéu. K&t
quéa do dugc thé hién trong phd d6 & Hinh 2 cho
thay, thudc thtt Folin-Ciocalteu sau khi phin tng
v6i chit chuén acid gallic ¢6 dinh hap thu tai budc
séng 773nm; trong khi d6, thudc thi Folin-
Ciocalteu, Na,CO5 va dich chi€t rau rim khong c6
dinh hdp thu trong viing budc séng nay. Vi vay,
dinh lugng polyphenol tdng trong rau rim bing
UV-Vis tai budc song 773 mang tinh déc hiéu cao.
Hinh 2: Phé déi chiéu tinh ddc hiéu cha
phuong phap
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3.2. Khao sdt d lap lai ciia phuong phdp dinh
Iugng polyphenol tong trong rau ram bang UV-Vis

Phuong phip thyc hién: LAy ImL dung dich
chuén goc ¢6 ndng d6 1000pg/mL cho vao cic binh
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dinh mic 100mL. Pinh mifc téi vach bing nudc cat
thu dugc dung dich acid gallic chudn c6 ndng do
10ug/mL. Tir dung dich acid gallic chudn c6 ndng
d0 10ug/mL hit chinh xdc 1,0 mL, thuc hién phan
ing v6i thude thit Folin-Ciocalteu. Song song lam
mot miu tring. Po do hap thu & budc séng 773nm.
Thyc hién 1idp lai 10 mau. K&t qua dugc mo ta qua

Béng 1.
Do léch chuin tuong d6i dudc xdc dinh theo
cong thic:

RSD % = (P léch chudn/ Trung binh cic lin
do)*100

Pha dung dich acid gallic chudn c6 ndéng do
10ug/mL tit dung dich chuin gdc. Hiit chinh xdc
1,0mL dung dich nay, thyc hién phan dng vdéi
thudc thit Folin-Ciocalteu, sau d6 do dd hap thu &
budc séng 773nm. Thyc hién dong thsi 10 miu. Po
hap thu trung binh do dugc1a 0,111 £0,001 (RSD =
1,067%). K&t qua cho thay, dd 1&éch chuin tuong
d6i (RSD%) vé @6 hip thu cta dung dich chuin
sau khi phdn ng v6i thudc thit Folin-Ciocalteu <
2% nén phudng phap phan tich nay tuong thich véi
hé thong quang phd UV-Vis. K&t quéa cho thiy su
tuong dodng so vdi nghién ctiu clia Nguyén Khdnh
Thuy Linh cing véi cdc cong su khi xay dung
phuong phdp dinh lugng polyphenol toan phan
trong 14 chum ngay [7].

3.3. Xdc dinh khodng tuyén tinh cia phuong
phdp dinh lugng polyphenol tong trong rau ram
bang UV-Vis

Phuong phap thuc hién: L4y chinh xéc 1, 2, 3, 4,
S5mL dung dich chuin géc c6 ndng d6 1000pg/mL
cho vao cac binh dinh mic 100mL. Pinh mic t6i
vach bing nudc cat. Lic déu sau d6 thu dugc cic
dung dich c¢6 nong do thay di twong duong 10, 20,
30, 40, 50ug/mL acid gallic. Hut chinh xdc 1,0mL
cdc dung dich trén cho vao hi bi dugc d4nh s tir 1 -
5 tuong ng. Thuc hién phin Gng véi thude thir
Folin-Ciocalteu. Qué trinh nay dudc thyc hién song
song v6i miu tring. Sau d6 do do hap thu clia cdc
miu & budc séng 773nm. MSi tuong quan giita
ndng d6 va do hap thu cda acid gallic chuin dudc
th€ hién & Hinh 3.

K&t qua vé do hap thu va ndng dd acid gallic c6
tuong quan tuyén tinh v6i hé s§ tuong quan R? =
0,99992 va phuong trinh hdi quy tuyén tinh 1a y =
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Bdng 1. K&t qud khdo sat dd Iap lqi

cla phuong phap

STT | Téenméau | Nong dd (ug/mL) | Do hap thu (Abs)

1 DD1 10 0,109

2 DD2 10 0,110

3 DD3 10 0,110

4 DD4 10 0,110

5 DD5 10 0,112

6 DD6 10 0,110

7 DD7 10 0,109

8 DD8 10 0,111

9 DD9 10 0,112

10 DD10 10 0,112
Do lech chuén (SD) 0,001
Trung binh (TB) 0,111
D0 léch chuén tuong d6i RSD (%) 1,067
TB+SD 0,111 £0,001

Nguén: Tdc gid

Hinh 3: Budng chudn acid gallic
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0,01084x - 0,00309. Trong d6: y 1a do hap thu; x 1a
ndng do ctia dung dich acid gallic chuin (ug/mL).
3.4. Khao sdt do diing cua phuong phdp dinh
Iugng polyphenol tong trong rau ram bang UV-Vis
Thuc hién theo phuong phap thém chuin. Thém
acid gallic chudn vao nén miu véi lugng 25mg/Sg
bot mau. Ti€n hanh x& 1y miu va phan tich miu
theo quy trinh dugc khao sit, tit cd cdc miu déu
chiét cling mot diéu kién trén. Sau khi thu dugc
dich chiét, ly tdm, loc va cho phdn tng véi thudc
thit Folin-Ciocalteu, qua trinh dugc thyc hién mot
miu tring song song, sau d6 do quang & budc séng
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773nm. Duya vao phuong trinh duding chuin dé xac
dinh ndng @6 (ug/mL), sau d6 tinh lugng chuén thu
hdi. Tir d6, x4c dinh phan trim thu hdi. (Bing 2)

D06 thu hdi dudc danh gid theo cdng thifc:

C

% thu hdi = Cma7u thit thém chudn — “mdu thit x 100

) chuffn thémvao
b0 léch chuan tuong ddi RSD % dudc xac dinh

theo cong thic:
Do léch chudn
Do thu hoi trung binh

Tur k&t qua khao sat do ding ctia phuong phap 3
ngay lién ti€p cho thay, phuong phép dinh lugng c6
do ding cao v6i ty 1& % chit chudn tim lai t
100,60% - 103,57%, gia tri trung binh 102,16% va
RSD = 1,26%. K&t qua nghién citu nay ciing phu
hdp khi so sdnh véi nghién cttu ciia Nguyén Ngoc
Nhi Thio cling véi cdc cdng su khi nghién ctru vé
dinh lugng polyphenol tong tir rau Cang cua [8].

3.5. Khdo sdt dj chinh xdc cua phuong phdp
dinh lugng polyphenol tong trong rau ram bang
UV-Vis

Cac miu chuin thyc hién & 3 mitc ndng do (7,5;
17,0; 35,0 ug/mL). Hat chinh xdc 1,0mL cac dung
dich trén cho vao hd bi thyc hién phan tng véi
thudc thit Folin-Ciocalteu dudc ti€n hanh song song
v6i mot miu tring. Po dd hap thu clia cdc miu &
budc séng 773nm. Mdi miic ndng do thuc hién lip
lai 10 miu. X4c dinh ndng dd theo dudng chuin clia
cédc miu trong ciing mdt ngdy va khic ngay. Tir do,
x4c dinh d6 léch chuén tuong ddi.

Tur gid tri k€t quéd ctia Bang 3 cho thdy do 1éch
chuén tuong d6i (RSD%) trong ngay va khac ngay
déu < 2%. Nhu vay, phuong phép c6 do chinh xdc
cao va dat yéu cAu phan tich.

RSD% = x 100

Bdng 2. K&t qud trung binh khdo sat dé ding
cla phuong phép 3 ngdy lién tiép

| oo | | e
(SD) do6i RSD (%)
1 102,297 1,415 1,384
2 103,572 1,299 1,245
3 100,602 1,158 1,151
Trung binh (TB) | 102,157 1,291 1,263
TB+SD 102,157 + 1,291
RSD% 1,263

Nguén: Tdc gid

3.6. Gidi han phdt hi¢n (LOD) va giéi han dinh
lugng (LOQ) ciia phuong phdp dinh lugng dva trén
duong chudn

Dura vao thong s6 & phan khdo sdt do lip lai clia
phuong phap d€ xdc dinh gi6i han phat hién cla
phuong phédp theo cdng thiic:
3,3x8D  3,3x0,001

a ~0,01084

Dura vao thong s6 & phan khio sit do lip lai ciia
phuong phip @€ xic dinh gidi han dinh lugng cla
phuong phdp theo cong thic:
10xSD — 10x0,001

~0,01084

Trong d6: SD 1a do 1éch chudn cta tin hiéu; a 1a
do doc clia dudng chuin.

3.7. Xdc dinh ham luong polyphenol tong trong
madu cao cia rau ram bang phuong phdp UV-Vis
(Bdng 4)

Ap dung quy trinh dd thim dinh d&€ xdc dinh

LOD =

=0,3 (ug/mL)

LOQ = =0,9 (ug/mL)

Bdng 3. K&t qud khdo sat dd chinh xéac clia phuong phap trong hai ngady lién tié€p

N&ng d (ug/mL)
STT D09 chinh xac
75 17 35
1 Cing ngay 7,508 +0,068 18,370+0,133 37,534 40,263
(TB£3D) RSD% = 0,908 RSD% = 0,722 RSD% = 0,701
, Khac ngay 7,964 + 0,067 18,620 +0,147 38,087 £0,196
(TB+3D) RSD% = 0,841 RSD% =0,792 RSD% =0,516

Nguébn: Tdc gid
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Bdng 4. K&t qud ham lugng polyphenol tdng
trong rau rém & 3 ngay

STT Téj Néngdd | Polyphenol tdng (mg

mau (ug/mL) GAE/g)

Ngay 1 N1 27,855 60,952

Ngay 2 N2 28,456 62,266

Ngay 3 N3 28,157 61,612

Do lech chuén (SD) 0,693

Trung binh (TB) 61,610

D0 lech chuén tuong d8i RSD% 1,125

TB+SD 61,610+ 0,693

Nguén: Tdc gid

ham Iugng polyphenol toan phin trong miu dich
chiét rau rim. K&t qué thuc nghiém cho thay, ham
lugng trung binh trong dich chiét ethanol 50% trong
nude dat 61,610 +0,693mg GAE/g (theo khdi lugng
bot khd véi dd 4m 8,6%) tinh theo acid gallic. K&t
qud nghién citu cho thdy, ham lugng polyphenol
tong trong rau rim cao hon so vdi Pai hoa Bup
gidm dat ham luong polyphenol tong 29,35 + 0,73
mg/g khi xay dyng cung phuong phdp dinh lugng

Loicam on:

theo ICH trong nghién citu cia Tran Huy Hoang
cuing véi cdc cong sy nam 2017 [9].

4. Kétluan

Nghién cttu da xiy dung dudc phuong phdp
dinh Iugng polyphenol tdng trong rau rim bing
phuong phap phan tich UV-Vis dya trén phan @ng
tao mau vdi thudc tht Folin-Ciocalteu theo
phuong phap thim thim dinh ctia ICH véi do 1ap
laicao v6i RSD =1,067%.

Khodng tuyén tinh v6i hé sd tuwong quan R? =
0,99992 va phuong trinh hdi quy tuyén tinh 1a y =
0,01084x - 0,00309 vé6i diy nong do tir 10 - 50
(ug/mL), dd ding cla phuong phap theo ty 1& % thu
hdi clia chat chudn dat tir 100,602% - 103,572% va
do6 chinh xédc cta phuong phap & cling ngay, khéc
ngady theo ting ndng do diy chuin 7,5; 17; 35
(ug/mL) véi do léch chudn tuong ddi thAp nhat
RSD =0,516% va cao nhdt RSD = 0,908%.

Vi gidi han phat hién (LOD) la 0,3 (ug/mL), va
gidi han dinh lugng (LOQ) 12 0,9 (ng/mL). Ham
luong polyphenol t&ng trong rau rim dugc xac dinh
bing phuong phdp di xdy dung la 61,610 =
0,693mg GAE/g v6i do 1éch chudn tuong ddi RSD =
1,125% quy vé acid gallic/g botkho m

Két qua nghién citu duoc tai trg boi Truomg Dai hoc Tra Vinh thong qua Hop dong s6 394/2022/HDP.

HDKH&DT-DHTV.
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POLYPHENOL IN LAKSA (POLYGONIUM ODORATUM LLOUR)
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ABSTRACT:

Polyphenols, organic compounds found plentifully in plants, have become an emerging
field of interest in food in recent years. This study provided a validated quantitative analysis
procedure for total polyphenols in Laksa (Polygonium Odoratum Lour) by using the UV-Vis
spectrophotometry method based on the reaction between polyphenols and folin-ciocalteu
reagent. The validation procedure was developed in accordance with ICH guidelines. The
study’s results showed that the validated method has satisfied linearity in the range of 10-50
mg/mL; the intra-day and interday precision tests have an RSD% of 1,07 % and a desirable
revovery rate of 100,60% to 103,57%. The total phenolic contents are 61,610 + 0,693 as mg of
gallic acid equivalents (GAE) per gram of dried extract.

Keywords: polygonium ordoratum Lour, Laksa, polyphenol, ICH.
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