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Tém tit:

Nghién ciru danh gid dnh hiong cia qud trinh chan nwée néng dén ham lwong flavonoid tong s6 (TFC) va
hoat tinh khdng oxy héa (DPPH) ciia rau md thity canh (Centella asiatica (L.) Urb.) 50 ngay tuéi. Két qua
cho thdy mau khéng chan ¢é TFC cao nhat (0,949 + 0,181 mg QE/g), trong khi cdc ché do chan lam giam
TFC 69,1-86,4% so véi doi chitng va mike gidm gia tang theo nhiét dé va thoi gian xir Iy. Ngwoc lai, hoat tinh
khdng oxy héa (DPPH) ting theo nong dg dich chiét; tai dich chiét goc, mau chan & 90°C/60 gidy dat ty 1é
itc ché DPPH cao nhat (65,109 + 1,404%), cao hon déi chitng (51,857 + 0,171%). Khéng chan phit hop voi
muc tiéu bao toan flavonoid, trong khi chan 90°C/60 gidy ¢ trién vong cdi thién hoat tinh khdng oxy héa.
Két qua cung cdp co sé cho lya chon ché dg tién xik Iy nhiét phit hop trong ché bién rau md, dong thoi cho
thdy can nghién ciru thém vai tro ciia cdc nhom hop cht chong oxy héa khdc.

Tir khéa: rau md thity canh, chan nuée noéng, flavonoid tong sé, hoat tinh khdng oxy héa

Effect of hot-water blanching on total flavonoid content and antioxidant
activity in extracts of hydroponic pennywort (Centella asiatica (L.) Urb.)

Abstract:

This study evaluates the effects of hot-water blanching on total flavonoid content (TFC) and DPPH
antioxidant activity in 50-day-old hydroponic pennywort. Five treatments were examined: unblanched
control, 90°C/60 s, 90°C/90 s, 100°C/60 s, and 100°C/90 s. Samples were extracted with 99.5% methanol
at a 1:10 (g/mL) ratio using ultrasound for 60 minutes at 50°C. The unblanched sample had the highest
TFC (0.949 + 0.181 mg QFE/g), while blanching reduced TFC by 69.1 - 86.4%. Conversely, antioxidant
activity increased with extract concentration, and the 90°C/60 s treatment produced the highest DPPH
inhibition at 65.109 + 1.404%, compared with 51.857 + 0.171% for the control. Unblanched material is
preferable for flavonoid retention, whereas 90°C/60 s shows potential for enhancing antioxidant activity.
Keywords: hydroponic pennywort, hot-water blanching, total flavonoid content, antioxidant activity.

346 | S6 23/2026



HOA HOG - CONG NGHE THUC PHAM

1. Pat van dé

Rau ma (Centella asiatica (L.) Urb.) 1a mot trong nhitng cdy rau duoc liéu duoc st dung phd bién
nhat ¢ khu vue Pong Nam A, hién dién trong bita an hing ngay dudi dang rau tuoi, nude ép, ciing nhu
trong cac san phém cao chiét, tra va bot thuc phém chtic nang. Phan than trén mat dat cua cay chura mot
hé thong chat chuyén hoa thir cap phong pht, bao gdm céc triterpenoid glycoside dic trung (asiaticoside,
madecassoside) cung cac dang aglycone twong tng, cac acid phenolic va mot nhom da dang cac flavonoid
(Haida et al., 2021; Quyen et al., 2020). Trong sé cac nhom hoat chit nay, flavonoid dugc dic biét quan
tam nho cdu tric polyphenol nhidu nhém hydroxyl, cho phép chung nhudng electron hodc nguyén tir
hydro cho céc géc tu do, déng thoi tao phirc voi cac ion kim loai chuyén tiép, 14 nén tang cua hoat tinh
chéng oxy hoéa in vitro (Haida et al., 2021).

Do ham lugng nudc cao va cAu trac méd 14 mém, rau ma twoi rat d& bién d6i mau sic, mui vi va gia
tri dinh dudng ngay sau thu hoach. Trudc khi sy hodc nghién thanh bot, chan biang nuéc ndng thudng
duoc ap dung nhu mot budc tién xir Iy nhim vé hoat cic enzyme oxy hoa ndi bao, dic biét 1 polyphenol
oxidase va peroxidase, dong thoi day khi ra khoi khoang gian bao va lam ting tinh thAm ciia mé (Xiao et
al., 2017; Deng et al.,2019). Xir 1y nhiét & muc d6 thich hop c6 thé 1am suy yéu ciu triic mo, hd tro giai
phong cac hop chit noi bao va ting kha ning tiép xtc ctia chung véi dung mai trong qua trinh trich ly; tuy
nhién, khi nhiét do hoac thoi gian tiép xUc voi nudc nong kéo dai qua mirc can thiét, hién tuong khuéch
tan chat tan vao moi trudng chan, oxy hoa va phan hay nhiét cac cdu t nhay nhiét c6 thé chiém uu thé,
lam giam ham lugng hoat chét thu dugc (Amin & Lee, 2005; Xiao et al., 2017). Do d6 viéc lya chon thong
sb chan tré thanh mot bai toan tdi wu hoa can dit liéu thuc nghiém cu thé cho tung loai nguyén li€u, thay
vi 4p dung may moc két qua tir cac dbi twong thue vat khéc.

Mot s6 nghién ciru cho thay, xir Iy chan co thé lam thay d6i dang ké ham luong flavonoid tong sb (TFC)
va hoat tinh chong oxy hoa ciia nguyén liéu thuc vat, véi dap tmg phu thudc vao phuong thirc gia nhiét va
thoi gian xir 1y. Trén rau méa (Centella asiatica), Junsi & Siripongvutikorn (2022) ghi nhan thoi gian chan
nude nong anh huéng dén TEC va hoat tinh chdng oxy hoa ctia dich chiét, trong khi Pan va ctv (2026) cho
thay, chan vi song & diéu kién thich hop c6 thé bat hoat hidu qua peroxidase dong thoi duy tri TFC va kha
ning bt gbc DPPH. Céc nghién clru trén rau 14 va thuc vat ciing cho thay, thoi gian chan ngén c6 thé duy tri
hodc cai thién kha nang chdng oxy héa, nhung xir Iy kéo dai c¢6 xu huéng lam suy giam cac hop chat phenolic
va hoat tinh chéng oxy héa (Bamidele et al., 2017; Dibanda et al., 2020). Nhin chung, hiéu qua ctia chan
khong chi phu thugc vao nhiét d6 ma con chiu anh hudng cua cuong do va thoi gian gia nhiét; do do, can
xac dinh ché do xir I t6i uu nham dat sy can bang giita bat hoat enzyme va bao toan cac hgp chét hoat tinh.

Nghién ctru ndy nham danh gia anh huéng cua cac ché do chan nudc nong dén TFC va kha nang bét
gbc ty do DPPH cuia rau ma thuy canh thu hoach tai thoi diém 50 ngay tudi sau khi trong, sir dung miu
khong chan 1am ddi ching. Mdi quan hé giita bién dong TFC va hoat tinh DPPH duoc phan tich nham xac
dinh sy thay ddi cta hai chi tiéu dudi cac diéu kién xir Iy nhi¢t khac nhau, qua d6 lam rd mtrc d§ phu hop
clia ting ché do chan d6i véi muc tiéu han ché ton thét flavonoid va duy tri hoat tinh khang oxy hoa. Két
qua cung cap co sé khoa hoc cho viéc lya chon diéu kién chan trong tién xtr Iy rau ma thiry canh trudc khi
sdy va ché bién cac thuc pham chirc ning.

2. Vit liéu va phwong phap nghién ciu

2.1. Vit liéu nghién ciu

Nguyén liéu nghién ctru gdm phan than trén cia cdy rau ma (Centella asiatica (L.) Urb.), bao gom l4
va cuéng 14, duogc thu hoach ¢ 50 ngay sau khi tréng. Sau thu hoach, mau dugc loai bo cac 1a gia, vang
Gia, s4u bénh hoic bi ton thuong co hoc, rira sach bang nude va dé rao ¢ diéu kién phong trudce khi xir 1y.
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EIEITE Google Scholar B Crossret | 347



TAP CHi CONG THUONG - CAC KET QUA NGHIEN CUU KHOA HOC VA UNG DUNG CONG NGHE

Hoa chit phan tich chinh gdm methanol 99,5%, nhém clorua (AICls), quercetin chuan, DPPH
(2,2-diphenyl-1-picrylhydrazyl), acid ascorbic va cac hoa chat phan tich thong dung khac c6 do tinh khiét
phtt hop. Thiét bi sir dung gom bé siéu 4m c6 kiém soat nhiét d9, may quang phd hap thu UV-Vis, can
phan tich.

2.2. Bé tri thi nghiém chin

Thi nghiém gdm 5 ché d6 xtr 1y nhiét: khong chan (ddi ching), chan & 90°C trong 60 va 90 gidy, va
chan & 100°C trong 60 va 90 gidy. Ty 1é nguyén liéu/nudc chan va khdi lugng mau duoc giit ¢d dinh giira
cac nghiém thtrc. Sau khi két thic thoi gian xir y, mau dugc 1am ngudi nhanh bﬁng nudce lanh, dé réo, sau
d6 sdy va nghién min trude khi tién hanh chiét va phan tich.

2.3. Chudn bi dich chiét

Can chinh xac 1,0 g bot rau ma tir mdi nghiém thuc, bd sung 10 mL methanol 99,5% theo ty 1¢ ran/
16ng 1:10 (g/mL) va chiét bang phuong phap hd trg siéu am trong 60 phut & 50°C. Quy trinh chiét dugc ap
dung théng nhét cho tat ca céc nghiém thuc nham dam bao tinh so sanh. Dich chiét sau ly tam/lgc dugc su
dung dé xac dinh ham lugng flavonoid tong s6 (TFC) va lam dich chiét gbc (100%) cho phép thir DPPH.
Déi voi phép thir DPPH, dich chiét gc dugc pha lodng bang methanol dé thu cac ndng do tuong ddi 6,25;
12,5; 25; 50 va 100%.

2.4. Phwong phdp phdn tich

Xac dinh ham lwong flavonoid tong sé (TFC): Ham luong TFC duoc x4c dinh bang phuong phép tao
phtrc mau v6i AICI: theo nghién ciru ciia Chang et al. (2002) c¢6 didu chinh, sir dung quercetin lam chat
chuan. Puong chuan dugc xdy dung trong khoang 0-100 pg/mL va d hap thu dugc do tai 415 nm. Do
dich chiét c6 mau nén, d6 hép thu ctia mau tréng tuong ung voi ting dich chiét duogc x4c dinh riéng va tru
khoi d6 hip thu cia mau phan tng trude khi tinh toan. TEC duoc tinh theo phuwong trinh:

TFC =C x V/(m x 1000)

Trong d6, C 1a ndng do quercetin twong duong trong dich chiét (ug/mL), V 1a thé tich dich chiét (mL)
va m 1a khdi luong mau kho sir dung dé chiét (g). Két qua duoc biéu thi bang mg QE/g chat kho. Mau ddi
chung khong chin duoc xir 1y va phéan tich dong thdi véi ciac miu chan, sir dung ciing dudng chuan, diéu
kién chiét va quy trinh hiéu chinh nén mau.

Xac dinh kha néng bt géc tw do DPPH: Kha nang chong oxy hoa cua dich chiét duoc thyuc hién theo
nghién ciru ctia Brand-Williams et al. (1995) c¢6 diéu chinh. Dung dich DPPH 0,1 mM trong methanol
duoc tron voi dich chiét & cac mic néng d6 da pha loang. Acid ascorbic dugc st dung lam cht d6i chirng
duong. Hon hop phan tng duoc U trong t6i, sau d6 do hap thu duge do tai 517 nm. Ty 18 trc ché gbc DPPH
dugc tinh theo phuong trinh:

I (%) =(A0— As)/A0 x 100

Trong d6, A0 12 d hap thu ciia mau kiém soat DPPH (khong c6 dich chiét) va As 1a d hip thu ciia mau
phan tmg c6 dich chiét. G mdi muc ty 1¢ dich chiét, timg 1an 1ap thi nghiém duoc tinh toan dya trén gia
tri kiém soat twong mg ctia chinh lan do d6, nham han ché sai s6 hé thong do sy phan huy tu nhién cta
DPPH theo thoi gian gitta cac dot do.

2.5. Téng hop va dién gidi so ligu

S liéu duogc trinh bay dudi dang trung binh + d6 l1éch chuin (mean + SD) cua 3 1an lip. Cac ché do
duoc so sadnh theo hudéng mo ta tai cung mot muc dich chiét, dua trén gia tri trung binh va do bién thién.
Céc gia tri gan nén phép do hodc vuot gia tri ngoai khoang tuyén tinh cua duong chuan khong duogc st
dung dé ngoai suy dinh luong.
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3. Két qua va thao luin

3.1. Anh hwéng ciia ché dp chan dén ham lwong flavonoid tong sé

Két qua TFC sau khi hiéu chinh d6 hép thu nén cta nam ché d6 chan dugc trinh bay ¢ Bang 1. Mau
khong chan c6 TFC cao nhat, dat 0,949 + 0,181 mg QE/g. Trong cac nghiém thtc chan, TFC giam theo
su gia tang nhiét d§ va thoi gian xur ly; ham luwong TFC giam tur 0,293 + 0,008 mg QE/g ¢ 90°C/60 giay
xudng con 0,129 + 0,006 mg QE/g & 100°C/90 gidy. Nhu vay, xir 1y nhiét & nhiét d6 cao hon va thoi gian
dai hon c6 xu hudng lam giam ham luong flavonoid tong s trong rau ma.

Béang 1. Ham lugng flavonoid tong so ciia rau ma & cac ché d¢ chan khac nhau

Ché do chan TFC (mg QE/g)
Khong chan (dbi chirng) 0,949 +0,181*
90°C - 60 giay 0,293 + 0,008
90°C - 90 giay 0,236 + 0,028
100°C - 60 giay 0,165 + 0,005
100°C - 90 giay 0,129 + 0,006

Ghi chu: Gia tri la trung binh + d¢ léch chuan, n = 3.
TFC dwoc tinh sau khi trir nén mau ciia tirng mau.

(¥)Mot lan lap ciia doi chirng ¢é d6 hdp thu hiéu chinh 0,797, vieot gid tri cao nhdt cia dwong chudn
(0,686); do d6, gid tri ndy chi mang tinh so' bg va can dwoc xdc nhan lai sau pha lodng.

So vé6i d6i chimg khong chan, ham lugng TEC trung binh cta cac mau rau ma duoc chan chan thap
hon khoang 69,1% & 90°C/60 gidy; 75,1% & 90°C/90 gidy; 82,6% & 100°C/60 gidy va 86,4% ¢ 100°C/90
gidy. Ham lugng TFC giam theo sy gia ting nhiét do va thoi gian xir 1y so voi chan & ché d6 chan 90°C/60
gidy, Ham luong TFC giam lan lugt khoang 19,5% khi kéo dai thoi gian chan 1én 90 gidy & cung nhiét do
va 43,7% khi tang nhiét d6 1én 100°C trong 60 gidy; tai 100°C/90 gidy, ham lugng TFC thap hon khoang
55,9%. Xu hudéng nay cho thiy, cuong d6 xir Iy nhiét c6 anh hudng bét lgi dén kha ning duy tri flavonoid
tong s trong khoang diéu kién khao sat. Nhiét do cao co thé thuc day qué trinh oxy hoa, phan hiy hodc
chuyén hoa céac hop chit flavonoid, trong khi thoi gian gia nhiét kéo dai lam ting murc d6 ton that cac hop
chét hoa tan vao mdi truong chan (Xiao et al., 2017). Két qua nghién ctru c6 xu huéng khong twong dong
v6i mot sé cong bd trén rau ma, nghién ctru ciia Pan va ctv (2026) ghi nhan TFC dat muc cao tai diéu
kién chan vi song 500 W/60 giay, trong khi Junsi & Siripongvutikorn (2022) cho thay, thoi gian chan dnh
huong dang ké dén TFC trong qué trinh ché bién dd udng tir rau ma. Sy khéc biét vé dap tng co thé lién
quan dén phuong thtc truyén nhiét, cudng do va thoi gian xu 1y, ty 1é nguyén liéu/nudc cling nhu diéu
kién chiét sau chan. Ngoai ra TFC trong nghién ctru hién tai ciing thip hon mot sb gia tri dd cong bd trén
rau méa nhu Quyen et al. (2020) va Khursheed et al. (2024). Tuy nhién, gia tri TFC phu thudc dang ké vao
ngudn va tudi nguyén lidu, dung maéi va diéu kién chiét, ty 18 rin/long, phuong phap dinh luong va chat
chuan st dung; trong nghién ctru nay, TFC duoc sir dung cha yéu dé danh gia anh huong twong ddi cua
cac ché do chan trong ciing diéu kién thi nghiém.

3.2. Anh hwéng ciia ché @y chan dén kha nding bit goc DPPH ciia dich chiét rau md

Kha ning e ché gdc tu do DPPH ting theo ty 18 dich chiét trong ca nam ché do xur 1y. Tuy nhién, xu
hudng nay khong hoan toan tuyén tinh & khoang nong do 6,25-25% (Bang 2).
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Bing 2. Ty 1é trc ché DPPH (%) ciia rau ma theo ché dd chin va ty 1¢ dich chiét

. . Ty lé dich chiét
Ché do chan
6,25% 12,5% 25% 50% 100%
Khéng chan 2,624 +0,285 | 7,106 +0,264 | 9,378 +0,262 | 23,367 + 0,296 | 51,857 + 0,171
90°C-60giay | 2,240+0,616 | 16,930 + 3,082 | 18,472+ 3,066 | 35,572 + 1,930 | 65,109 + 1,404
90°C-90giay | 2,825+0,226 | 7,964 +3,149 | 9089 +4,180 | 29,920 + 0,597 | 61,413+ 0,216
100°C - 60 giay | 0,241 +7,857 | 9,723+1,261 | 10,645+ 0,179 | 24,642+ 1,014 | 52,162 + 0,528
100°C - 90 giay | 2,566 + 0,049 | 7,141 +0,399 | 9,400+ 0,106 | 23,516 + 0,426 | 49,057 + 3,307

Ghi chii: Pon vi la % vrc ché DPPH; gia tri la trung binh + d¢ léch chudn, n = 3. Cac mirc 6,25—
100% biéu thi ty 1é cua dich chiét goc sau pha lodng.

Tai ndng do 6,25%, gia trj trung binh gan nén phép do va c6 do phén tan 16n (d6 1éch chuin 1én dén
7,857%), trong d6 mot 1an lap cua nghiém thirc 100°C/60 gidy cho gia tri 4m do d6 hap thu ciia miu cao
hon mau kiém soat. Hién tuong nay dugc xem la dao dong phan tich khi tin hiéu gan giéi han phat hién,
khong phan anh tac dong sinh hoc, do d6 néng d0 6,25% bi loai khoi cac so sanh.

Tai nong do 12,5% va 25%, nghiém thirc 90°C/60 gidy thé hién wu thé rd rét (16,930 + 3,082% va
18,472 + 3,066%), cao nhat trong sb nam ché do, trong khi cac mau con lai chi dat 7,106-10,645%. O
noéng d6 50% va 100%, mau 90°C/60 gidy tiép tuc duy tri gia tri cao nhat, lan lugt dat 35,572 + 1,930% va
65,109 =+ 1,404%, vuot trdi so véi mau khong chan (23,367 + 0,296% va 51,857 + 0,171%). Khi tang nhiét
do tir 90 1én 100°C hodc kéo dai thoi gian chan tir 60 1én 90 gidy, gia tri DPPH c6 xu hudng giam. Trong
cac ché d6 khao sat, nghiém thirc 90°C/60 gidy ghi nhan gia tri DPPH cao hon so véi cac ché d6 c6 nhiét
d6 hoic thoi gian chan cao hon. Két qua nay c6 thé lién quan dén tac dong cua muc do gia nhiét dén kha
ning giai phong cac hop chit co hoat tinh chéng oxy hoa. Gia nhiét vira phai c¢6 thé lam mém cau trac mo
14, tao diéu kién thuan loi cho dung méi tiép can va chiét xuét cac hop chat c6 kha nang nhuong electron
hodc nguyén tir hydro, dong thoi lam giam hoat tinh ctia mot sd enzyme oxy hoa. Khi cuong do xtr 1y ting,
su that thoat céc hop chit tan vao nudce chan va su bién ddi cua cac ciu ti nhay nhiét c6 thé 1am giam hoat
tinh chéng oxy hoa cua dich chiét (Amin & Lee, 2005; Nayak et al., 2015).

Nghién ctru cho thay, qua trinh chan anh hudng tuong dong dén ham luong TFC va kha ning chong
oxy hoa DPPH ctia dich chiét gdc, gia tri giam dan khi ting nhiét va thoi gian chan. Tuy nhién, ham luong
TFC trong mau chwa qua chin c6 gia cao nhat 0,949 + 0,181 (mg QE/g), nhung ty 18 (rc ché DPPH chi dat
51,857 +0,171%, thip hon cac mau chin & 90°C va xap xi mau 100°C/60 gidy. Su khong twong tmg gitra
TFC va DPPH cho thiy TFC khong phai 1a chi tiéu duy nhat lién quan dén hoat tinh chéng oxy hoa cua
dich chiét rau ma. Sy thay d6i DPPH sau chan c6 thé chiju anh huong dong thoi boi su giai phong, bién
ddi hodc that thoat cac hop chit c6 hoat tinh chéng oxy hoda. Bén canh flavonoid, rau méa con chura acid
phenolic va cac triterpenoid glycoside nhu asiaticoside va madecassoside, c6 thé gop phan vao hoat tinh
chdng oxy hoa cia dich chiét. Mot s6 nghién ciru ciing ghi nhan DPPH khong nhat thiét tang theo TFC &
céc dich chiét rau ma, cho thdy thanh phan hoa hoc cua dich chiét c6 thé anh huong dén dap ung DPPH
(Quyen et al., 2020; Shin et al., 2021).

4. Két luan

Qua trinh chan nuéc noéng lam thay d6i TFC va hoat tinh DPPH ciia rau ma theo cac xu hudng khac
nhau. Mau khong chan ¢6 TFC cao nhat (0,949 + 0,181 mg QE/g), trong khi ché d6 90°C/60 gidy cho hoat
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tinh DPPH cao nhét tai cac mirc dich chiét khao sat. Két qua cho thiy, TFC khong phai 12 yéu t6 duy nhit
quyét dinh hoat tinh DPPH. Trong pham vi nghién ciru, khong chan phu hop hon khi vu tién bao toan TFC,
con 90°C/60 gidy 1a ché do co trién vong khi wu tién hoat tinh DPPH m
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