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Tém tat:

Nghién ciru dwoc thuc hién nham xdc dinh ham lwong polyphenol tong s, flavonoid tong sé va
polysaccharide tong sé6 trong rau diép ca khi sdy khé ¢ 45°C dén dé am dwdi 10% va nghién thanh bt
min. Cac ham leong polyphenol tong so, flavonoid tong sé va polysaccharide tong sé dwoe xdc dinh bang
phuong phap Folin-Ciocalteu, phwong phap tao phuc voi AICI3 va phwong phap phenol-acid sulfuric.
Két qua cho thdy, ham liwong polyphenol tong so, flavonoid tong sé va polysaccharide tong sé trong rau
diép ca lan lwot dat 25,47 + 1,50 mg GAE/g chdt khé, 9,52 + 0,80 mg QE/g chdt khé va 55,37 + 3,20 mg
GE/g chat khé. Trong 3 nhém hoat chat khao sdt, polysaccharide tong sé chiém ham heong cao nhat, tiép
theo la polyphenol va flavonoid. Két qua nghién civu cho thdy, rau diép cd la nguon nguyén liéu giau cdc
hop chat hoat tinh sinh hoc ¢é tiém nang ieng dung trong linh vuee thwe pham chirc ndng va cdc san pham
hé tro sirc khde.

Tir khéa: diép cd, Houttuynia cordata, hoat chat sinh hoc, flavonoid tong so, TFC, polyphenol tong so,
TPC, polysaccharide tong so6, TPS.

Determination of total polyphenol, flavonoid, and polysaccharide contents in
fish mint (Houttuynia cordata Thunb.)

Abstract:

This study aimed to determine the total polyphenol, flavonoid, and total polysaccharide contents in
Houttuynia cordata. Raw fish mint (Houttuynia cordata) was dried at 45°C to a moisture content below
10%, ground into powder. Total polyphenol content was determined using the Folin-Ciocalteu method, total
flavonoid content was measured by the aluminum chloride colorimetric assay, and total polysaccharide
content was quantified using the phenol-sulfuric acid method. The results showed that the total polyphenol,
flavonoid, and polysaccharide contents were 25.47 + 1.50 mg gallic acid equivalent per gram dry weight
(mg GAE/g DW), 9.52 + 0.80 mg quercetin equivalent per gram dry weight (mg QFE/g DW), and 55.37
+ 3.20 mg glucose equivalent per gram dry weight (mg GE/g DW), respectively. Among the investigated
bioactive compounds, total polysaccharides recorded the highest content , followed by polyphenols and
flavonoids. These findings indicate that fish mint was a promising source of natural bioactive compounds
with potential applications in functional foods and health-promoting products..

Keywords: fish mint (Houttuynia cordata), bioactive compounds, total flavonoids (TFC), total polyphenols
(TPC), total polysaccharides (TPS).
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1. Pit van dé

Rau diép ca (Houttuynia cordata Thunb.) thudc ho Diép c4 (Saururaceae), 1a loai thuc vat than thao
dugc stir dung phé bién lam rau an va duoc liéu tai nhiéu quéc gia chau A nhu Viét Nam, Trung Qudc, Nhat
Ban va Han Quéc. Trong y hoc ) truyén, rau diép cé duoc su dung dé thanh nhiét, giai doc, hd tro diéu
tri cac bénh viém nhiém va ting cudng sirc khoe. Nhiéu nghién ciru hién dai da chirmg minh rang loai thuc
vat nay chira da dang cac hop chét hoat tinh sinh hoc nhu polyphenol, flavonoid, polysaccharide, alkaloid,
tinh dau va cac hop chat chuyén héa thir cip khac, gop phan tao nén nhiéu hoat tinh sinh hoc ¢6 1oi cho
suc khoe (Wu et al., 2021).

Trong sb céc hop chét hoat tinh sinh hoc c6 nguén géc thuc vat, polyphenol va flavonoid 1a hai nhém
chét duoc quan tim dic biét do kha ning chong oxy hoa manh. Cac hop chat nay c6 kha nang trung hoa
cac gdc tu do, han ché qua trinh oxy hoa sinh hoc va gép phan lam giam nguy co méc cac bénh man tinh
khéng lay nhu bénh tim mach, dai thao dudong type 2 va mot sb dang ung thu (Scalbert et al., 2005). Déi
v6i rau diép ca, nhidu flavonoid dic trung nhu quercitrin, rutin, hyperoside va isoquercitrin da duoc xac
dinh, trong d6 quercitrin dugc xem 1a mot trong nhitng hop chat chinh gop phan tao nén hoat tinh chéng
oxy hoa, khang viém va bao vé té bao cua loai cay nay (Wu et al., 2021).

Bén canh cac hop chit phenolic, polysaccharide thuc vét cling dang nhan dugc nhiéu sy quan tdm do
s& hiru cac hoat tinh sinh hoc quan trong nhu diéu hoa mién dich, chdng oxy hoa, hd tro cin bang hé vi
sinh dudng rudt va ting cudng strc khoe tong thé. Nhidu nghién ctru cho thay, polysaccharide c6 ngudn
géc thuc vat s& hitu cac hoat tinh sinh hoc quan trong nhu chéng oxy hoa, diéu hoa mién dich va hd tro
sirc khoe, tir d6 dugc quan tAm trong phat trién thyc pham chirc ning va san pham hd tro strc khoe (Wu et
al., 2021). Do d6, viéc danh gia ddng thoi ham luong polysaccharide cung véi cac hop chit phenolic trong
nguyén lidu thuc vat 1a can thiét nham phan anh day da hon gia tri sinh hoc ctia nguyén liéu.

Trong bdi canh nhu cdu sir dung cac san pham c6 ngudn gde ty nhién ngay cang gia ting, rau diép ca
duoc xem 14 ngudn nguyén lidu tiém ning dé phat trién cac san pham thyc phidm chirc ning, dd udng thao
duge va cac ché pham hd trg sirc khoe. Tuy nhién, ham lugng cac hop chit hoat tinh sinh hoc trong diép
cé c6 thé thay doi dang ké tiiy thudc vao gidng ciy, diéu kién sinh truong, thoi diém thu hoach, phuwong
phap xir Iy nguyén liéu va ky thuat phan tich dugc st dung.

Mic du di ¢6 nhiéu nghién ctru vé thanh phén hoda hoc va hoat tinh sinh hoc cta rau diép cd, cac nghién
ctru xac dinh dong thoi ham lugng polyphenol tong s (TPC), flavonoid tong sé (TFC) va polysaccharide
téng s6 (TPS) trén cing mot dbi trong nguyén lidu bang cac phuong phap phan tich chuén hoa van con
tuong ddi han ché. Viéc danh gia dong thoi cac nhom hop chat nay s& gop phan cung cap co so dir licu
khoa hoc phuc vu cho viéc dénh gia gia tri sinh hoc, tiém ning tmg dung va dinh hudng khai thac nguon
nguyén liéu diép c4 trong linh vuc cong nghé thuc pham.

Xuat phat tir nhitng co s& trén, nghién ctru “Xac dinh ham luong polyphenol, flavonoid va polysaccharide
téng sb trong rau diép ca (Houttuynia cordata Thunb.)” dugc thyc hién nham xac dinh ham lugng cua cac
nhém hop chat hoat tinh sinh hoc cha yéu trong nguyén liéu. Két qua nghién ciru cung cip co sé khoa hoc
cho cac nghién ciru tiép theo vé tdi wu hoa qua trinh trich ly hoat chét, danh gia hoat tinh sinh hoc va phat
trién cc san pham thuc pham chirc ning c6 ngudn gdc tir rau diép ca.

2. Vit liéu va phwong phap nghién ciru

2.1. Vit ligu, héa chdt va thiét b

2.1.1. Nguyén liéu nghién cuu

Nguyén li¢u rau diép ca (Houttuynia cordata Thunb.) duogc thu hai tai vuon duogc li€u cia Khoa Khoa
hoc strc khoe, Truong Pai hoc Ctru Long 6n dinh vé quy trinh dinh dudng (¢ giai doan tir 45 - 50 ngay
tuéi). Toan bd cay sau khi thu hoach dugc rira sach dudi voi nude chay dé loai bo hoan toan tap chit bam
dinh. Nguyén liéu dugc dem siy kho & nhiét do 45°C dén khi d¢ am dat dudi 10%. Mau kho sau d6 dugc
nghién thanh bt min bang may nghién phong thi nghiém, rdy qua ludi ray duong kinh 15 0,25 mm dé
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dong nhat kich thudc, bao quan trong ti polymer kin khi, dat & noi kho réo, tranh anh sang tryc tiép cho
dén khi st dung.

2.1.2. Héa chdt va thiét bi

Hoa chat: Thudc thtr Folin-Ciocalteu, natri cacbonat (Na,CO,), potassium acetate (CH,COOK), ethanol
tuyét ddi, acid gallic chuén, quercetin chuén, glucose chuén, phenol tinh khiét, acid sulfuric dam dic
(H,S0,), nhom clorua (AICL,). Toan bd héa chét sir dung trong nghién ctru déu thudc loai tinh khiét phan
tich (analytical grade).

Thiét bi: May do quang phd tir ngoai - kha kién (UV-Vis Spectrophotometer), can phan tich dién tir (46
chinh xac 0,0001 g), tu sdy, may nghién mau, hé thong thiét bi loc phong thi nghiém.

2.2. Phwong phdp nghién ciru

2.2.1. Phuong phdp diéu ché dich chiét thé

+ DPiéu ché dich chiét xdc dinh polyphenol va flavonoid tong so: Can chinh xac 5,00 g bot diép ca kho
cho vao binh tam giac 250 mL, bd sung 100 mL ethanol 70% (ty 1& nguyén lidu : dung méi = 1:20, w/v).
Hon hop duogc trich ly bang bé siéu 4m & tan s6 40 kHz trong 45 phut & nhiét do phong (25 + 2°C). Viéc
st dung ethanol 70% két hop hd trg siéu am duogc lya chon do di duogc chimg minh cé hiéu qua trong
viéc thu hdi cac hop chit phenolic va flavonoid tir nguyén liéu thuc vat (Dai & Mumper, 2010; Chemat &
Khan, 2011).

Sau khi trich ly, hdn hop duoc loc qua gidy loc Whatman No.1 va dinh mtc dén 100 mL bang ethanol
70% trong binh dinh muc. Dich loc thu dugce duoc sir dung lam dich chiét géc cho céc thi nghiém xac
dinh ham luong polyphenol tong sé va flavonoid tong sd. Trudc khi phan tich, mau dugc pha lodng thich
hop biang ethanol 70% nhim dam bao gia tri hip thu quang ndm trong ving tuyén tinh ctia dudng chuan.

+ Diéu ché dich chiét xdc dinh polysaccharide tong sé: Do polysaccharide ¢6 tinh phan cuc cao va tan
t6t trong nudc néng nén dugce trich ly riéng bang nudc. Phuong phap trich ly nuwéc néng & nhiét do 70-
100°C trong 1-3 gid dugce sir dung phd bién dé thu nhan polysaccharide tir nguyén liéu thuc vét (Chen et
al., 2024). Can chinh x4c 1,00 g bot rau diép ca khé cho vao binh tam giac 100 mL, bd sung 30 mL nuéc
cat va tién hanh trich ly trong bé 6n nhiét & 80°C trong 2 gio. Sau khi trich ly, hdn hgp duoc lam ngudi dén
nhiét do phong va loc qua gidy loc Whatman No. 1. Phan bi dugc rira 2 1dn bang nuéc cat néng (10 mL/
lan). Dich loc va phan nudc rira duoc gdp chung, sau d6 dinh mirc dén 50 mL bang nudc cat trong binh
dinh muc. Dich chiét thu dugc dugc sir dung lam dich chiét géc dé xac dinh ham lugng polysaccharide
tong s6. Trude khi phan tich, mau duoc pha lodng thich hgp nhiam dam béao gié tri hip thu quang nam trong
vung tuyén tinh ctua dudng chuan glucose.

2.2.2. Phurong phdp dinh lwong cdc hop chat sinh hoc tong sé

Ham luong cac chit tong sb dugc xac dinh thong qua phuong phap do quang phd hip thy phan tir UV-
Vis. Tt ca cac phép do déu dugc xiy dung dua trén duong chuén cia cac chat dbi chung tinh khiét.

Ham luong cac hop chat sinh hoc cu thé duge tinh theo cong thirc:
CxVxF

Ham lugng hoat chat (mg/g CK) = 1000 x
m

Trong d6: C 1a ndng do chat twong Gmg (gallic acid, quercetin, hodc glucose) tra tir dudng chuan (pg/
mL). V 14 thé tich dich chiét ban dau (mL). F 13 hé s6 pha loing méu khi do. M 1a khdi lugng bot nguyén
liéu kho dem trich ly (g). 1000 1 hé s chuyén dbi tir ug sang mg.

+ Phwong phdp xdc dinh ham lwong polyphenol tong sé (TPC): Ham luong polyphenol téng sd trong
cac dich chiét dugc xac dinh bang phuwong phéap sir dung thude thir Folin-Ciocalteu. Quy trinh thyc hién
nhu sau: Hat 1,0 mL dich chiét da pha lodng phu hop tron déu vé6i 5,0 mL dung dich thude thir Folin-
Ciocalteu (da pha loang 10 1an véi nuéc cat). Sau 5 phat, thém tiép 4,0 mL dung dich Na,CO, 7,5%. Hon
hop duge lic déu va U tdi ¢ nhiét d6 phong trong thoi gian 30 phut. Tién hanh do d¢ hip thu quang hoc
(OD) cta hén hop san phdm trén may UV-Vis & budc séng 765 nm (Singleton et al., 1999). Ham luong
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polyphenol téng sé dugc tinh toan dwa trén do thi duong chuan xay dung tir miu acid gallic tinh khiét &
cac ndng do tir 0 - 100 pg/mL. Két qua duoc biéu dién bang s6 miligam twong dwong acid gallic trén mot
gam mau bot kho (mg GAE/g mau khd).

+ Phwong phdp xdc dinh ham leong flavonoid tong sé (TFC): Ham lugng flavonoid tong sé dugc xac
dinh bang phuong phap so mau clorua nhém (AICL,). Quy trinh cy thé: Hat 0,5 mL dich chiét, thém 1,5 mL
ethanol 95%, 0,1 mL dung dich AICI; 10%, 0,1 mL potassium acetate 1 M va 2,8 mL nudc cat (Tong thé
tich chinh xac 1a 5,0 mL). Lic déu, dé yén 40 phut va tién hanh do dé hip thu quang hoc (OD) trén may
UV-Vis ¢ buéc séng 415 nm (Chang et al., 2002). Ham luong flavonoid téng sé duoc tinh toan dua trén dd
thi duong chuan thiét 1ap tir chat chuan quercetin & cac nong do tir 0 - 50 pg/mL. Két qua duoc biéu dién
bang s6 miligam twong duong quercetin trén mot gam mau bot kho (mg QE/g miu khd).

+ Phuwong phdp xdc dinh ham lwong polysaccharide tong so (TPS): Ham luong polysaccharide téng
s6 dugc wdc tinh thong qua phuong phap phenol-sulfuric acid va biéu thi dudi dang glucose tuong dwong
(GE) ctia Masuko et al. (2005) dya trén dich chiét nudc da chudn bi. Hat 1,0 mL dich chiét polysaccharide
da chiét tach va pha lodng thich hop cho vao éng nghiém, thém 1,0 mL dung dich phenol 5%, sau d6 thém
nhanh va truc tiép 5,0 mL acid sulfuric dam dic. Hon hop dugc lac déu va dé yén & nhiét d¢ phong trong
30 phut dé phan tng tao mau xdy ra hoan toan. D6 hap thu quang hoc cua dung dich dugc do bing may
quang phd UV-Vis ¢ budce séng 490 nm. Ham lwong polysaccharide tong sé duge tinh toan dwa trén dudng
chuan glucose dugc xdy dung & cac nong do tir 0 - 100 pg/mL. Két qua duoc biéu dién bang miligam
twong duong glucose trén mot gam mau kho (mg GE/g mau kho).

2.3. Phwong phdp xi¢ Iy 56 liéu

TAt ca cac thi nghiém xac dinh ham lugng TPC, TFC va TPS duoc thyc hién doc 1ap véi 3 lan lap lai (n
= 3) trén cting mot mau nguyén liéu nham dam bao do tin cdy cua két qua phan tich. Cac sb liéu thu duoc
dugc xir Iy bang phan mém Microsoft Excel 2021. Két qua duoc biéu dién dudi dang gia tri trung binh +
d6 1éch chuan (Mean + SD).

3. Két qua va thao luin

Két qua xac dinh ham lugng polyphenol tong sé (TPC), flavonoid téng sé (TFC) va polysaccharide
tong sb (TPS) trong rau diép ca duogc trinh bay & Bang 1. Cac duong chuan st dung trong nghién ciru déu
cho thidy mdi twong quan tuyén tinh tét giita ndng d6 chat chuan va gia tri hip thu quang, véi hé s xac
dinh (R?) dao dong tir 0,990 dén 0,993. Cac gia tri nay dap Gmg yéu cau sir dung cho muc dich dinh lugng
cac hop chét sinh hoc bang phwong phap do quang phd UV-Vis.

Bang 1. Ham hrgng polyphenol, flavonoid va polysaccharide tong sé trong rau diép ca

Chi tiéu phan tich Ponvibiduthj | L Yong "";2 gg";’;‘g chuaniva (Me:?;' 's“[’)‘-j’rr"": 3
Polyphenol tdng s6 mg GAE/g chét kho y= ?£1f%’f9;§)’015 25,47 + 1,50
Flavonoid téng sb mg QE/g chét kho y= ?£1fgf9;§5006 9,52 + 0,80
Polysaccharide téng s mg GE/g chét kho y= ?Rgofgxggg)()ﬂ 55,37 + 3,20

Trong cac phuong trinh hoi quy tuyén tinh, y biéu thi gia tri mat d6 quang do dugc (OD) & budc song
dic trung; x biéu thi nong d¢ twong tng cta chat chuan (ug/mL).

Két qua trén Bang 1 cho thdy, rau diép ca chira dong thoi cac hop chét polyphenol, flavonoid va
carbohydrate hoa tan biéu thi dudi dang polysaccharide tong sb. Ham lwong polyphenol tong s6 (TPC)
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dat 25,47 + 1,50 mg GAE/g chit kho, flavonoid tong so (TFC) dat 9,52 + 0,80 mg QE/g chét kho va
polysaccharide tong s (TPS) dat 55,37 + 3,20 mg GE/g chét kh.

Ham luong polyphenol tong sé dat 25,47 + 1,50 mg GAE/g chat kho cho thiy rau diép ca 1a ngudn cung
cap déng ké cac hop chat phenolic ty nhién va cao hon khoang 7,01-15,00 mg GAE/g chét kho dugc bao
c4o cua Zhang et al. (2013) ghi nhan & mot sé gidng Houttuynia cordata. Sy khac biét giita cac nghién ciru
c6 thé xudt phat tir gidong cay, diéu kién canh tac, thoi diém thu hoach, bd phéan thuc vat dugc sir dung ciing
nhu phwong phap trich ly va phan tich. Trong nghién ctru hién tai, viéc sir dung ethanol 70% két hop hd
tro siéu 4m c6 thé lam ting hiéu qua giai phong cac hop chét phenolic tir mé thuc vat nho ting kha ning
tham thau dung méi va pha v& ciu trac thanh té bao. Bén canh d6, qua trinh sdy ¢ nhiét do tuong ddi thap
(45°C) gop phan han ché sy phan hity ciia cac hop chat phenolic nhay cam véi nhiét do.

Ham luong flavonoid tdng sb dat 9,52 + 0,80 mg QE/g chit kho. Gia tri nay nam trong khoang da duoc
béo cdo ddi vai rau diép ca va tuong dong voi dit liéu ctia Zhang et al. (2013). Ham luong flavonoid tuong
d6i cao cho thiy ddy la mot trong nhitng nhém hop chat phenolic quan trong ctia nguyén liéu. Theo Wu et
al. (2021), rau diép c4 chtra nhiéu flavonoid dic trung nhu quercitrin, rutin, hyperoside va isoquercitrin,
trong d6 quercitrin dugc xem 1a mot trong nhitng thanh phan chinh gop phéan tao nén hoat tinh chéng oxy
hoéa, khang viém va bao v¢ té bao cua loai thuc vat nay. Sy hién dién cua ham lugng flavonoid dang ké
trong nghién ctru hién tai cho théy, tiém ning khai thac rau diép c4 nhu mot ngudn chét chdng oxy hoa tu
nhién phuc vu cho céc san pham thyc pham chirc niang va thuc pham bao vé sirc khoe.

D6i v6i polysaccharide tong s0, két qua dat 55,37 + 3,20 mg GE/g chat kho cho thay dich chiét nudc tir
rau diép ca chira lugng dang ké carbohydrate hoa tan c6 kha ning phan tng vé6i thude thir phenol-sulfuric
acid. Theo Wu et al. (2021), bén canh flavonoid va cac hop chét phenolic, polysaccharide ciing 1a mot
trong nhitng nhom hoat chét sinh hoc quan trong ciia rau diép ca va c6 lién quan dén cac hoat tinh diéu
hoa mién dich, chéng oxy hoa va hd trg sirc khoe. Tuy nhién, can lwu ¥ ring phwong phap phenol-sulfuric
acid xac dinh tong lugng carbohydrate hoa tan biéu thi dudi dang glucose twong dwong (GE), do d6 két
qua thu dugc phan anh ham lugng carbohydrate phan tmg véi thude thir hon 1a ham lugng polysaccharide
tinh khiét. Vi vy, viéc so sanh truc tiép gia trj TPS véi TPC hodc TFC chi mang ¥ nghia tham khao vé
muirc do hién dién twong dbi ctia cac nhém hop chat sinh hoc trong nguyén liéu, khong phan anh truc tiép
ty 1¢ khdi lugng thyc té giira chiing.

Nhin chung, su hién dién ddng thoi cia polyphenol, flavonoid va carbohydrate hoa tan véi ham luong
tuong d6i cao cho thiy rau diép c4 1a ngudn nguyén liéu giau hop chit hoat tinh sinh hoc. Cac két qua thu
duge gop phan cung cip co s khoa hoc cho cac nghién ctru tiép theo vé tdi wu hoa qué trinh trich ly, danh
gi4 hoat tinh chéng oxy hoa, hoat tinh sinh hoc va phat trién cac san phdm thyc phidm chirc ning c6 ngudn
gbc tir rau diép ca.

4. Két luan

Nghién ctru da xac dinh dugc ham lugng polyphenol tong sb, flavonoid tong sd va polysaccharide tong
s6 trong rau diép ca (Houttuynia cordata Thunb.) bang cac phuong phap do quang phd UV-Vis. Két qua
cho théy, ham luong polyphenol téng sb dat 25,47 + 1,50 mg GAE/g chit kho, flavonoid téng sb dat 9,52
+ 0,80 mg QE/g chat kho va polysaccharide tong sb dat 55,37 + 3,20 mg GE/g chat kho.

Céc két qua thu duoc cho thay, rau diép ca 1a ngudn nguyén lidu gidu cac hop chét hoat tinh sinh hoc,
dic biét 1a cac hop chét phenolic va carbohydrate hoa tan cho thay tiém tng dung trong céc san pham hd
trg strc khoe va thyc pham chirc ning.

Nghién ctru cung ca‘ip dit liéu khoa hoc ban dau vé thanh phﬁn hoat chét sinh hoc cta rau diép ca, lam
co s& cho cac nghién ciru tiép theo vé t6i wu héa qua trinh trich ly, xac dinh cac hop chat riéng 1¢, danh gia
hoat tinh sinh hoc va phat trién cc san pham gia tri gia ting tir ngudn nguyén lidu nay.
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