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Tém tit:

Nghién cieu duoc thuc hién nham xdc dinh cdc diéu kién trich Ly thich hop (ty Ié nguyén liéu/dung maoi, nhiét
dé va thoi gian trich ly) doi véi cii rau md thiy canh (Centella asiatica (L.) Urban) nham thu nhdn dich chiét
giau cdc hop chdt c6 hoat tinh sinh hoc gom saponin tong sé va polyphenol tong sé. Két qua cho thdy ty 1é
nguyén liéu/dung méi 1/20 (g/mL), nhiét do trich ly 70°C va thoi gian 60 phiit la diéu kién toi wu. O diéu
kién nay, ham lirong saponin tong sé dat 6,48 £ 0,03 (%), ham lwong polyphenol tong sé dat 24,41 £ 0,77
mg GAE/mL dich chiét. Két qua nghién citu gop phan xdy dwng quy trinh trich ly hiéu qua, lam co s¢ ndng
cao gid tri sir dung va dinh hwéng tng dung cii rau ma thity canh trong linh viee thwe pham chirc ndng va
duoc liéu.

Tir khoéa: cii rau md thity canh, trich ly, saponin tong sé, polyphenol tong s6

Effects of extraction conditions on total saponin and total polyphenol contents
in extracts from hydroponically grown Centella asiatica (L.) Urb. tubers

Abstract:

This study determines suitable extraction conditions, including the material-to-solvent ratio, temperature,
and extraction time, for obtaining bioactive compound-rich extracts from hydroponically grown Centella
asiatica (L.) Urb. tubers. Total saponin and total polyphenol contents were used as the main evaluation
criteria. The optimal conditions were a material-to-solvent ratio of 1:20 (g/mL), an extraction temperature
of 70°C, and an extraction time of 60 minutes. Under these conditions, total saponin content reached 6.48
+ 0.03%, while total polyphenol content reached 24.41 = 0.77 mg GAE/mL of extract. The findings provide
a basis for developing an efficient extraction process and enhancing the utilization value of hydroponically
grown C. asiatica tubers for potential applications in functional foods and herbal medicinal products.
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1. Pat van dé

Cay rau ma co tén khoa hoc 1a Centella asiatica (L.) Urban (Ho Hoa tan, Apiaceae) la mdt trong nhitng
cay thude duge st dung rong rii trong y hoc ¢ truyén & Viét Nam va mot s6 nude khac trong khu vuc chau
A nhu: An Do, Trung Qudc, Thai Lan, Indonesia, ... Trong thanh phan cac hop chét sinh hoc cia rau ma c6
nhiéu nhoém chét nhu protein, glucid, vitamin, khoang chét (kali, magie, sat, kém, ...) va dac biét giau cac
loai vitamin (A, C, B1, B3) (Peris & Kay, 1996; Zheng & Qin, 2007). Mat khac, trong rau ma con c6 nhiéu
hop chét ¢6 hoat tinh chéng oxy hoda, hoat tinh khang Kkhuén, hoat tinh khang nam, tri mun nhot, phong ngtra
bénh tiéu duong, tang cuong mién dich, bao vé cac tén thuong than kinh, bao vé da, chéng cac tia buc xa,
tang cuong tri nho... (Seevaratnam et al., 2012). Rau ma tir 1au trong y hoc ¢6 truyén dugc sir dung nhu mot
loai duoc liéu dung chita bénh. C6 dugc cac dac diém duoc 1y trén la nho trong rau ma cé cac hop chét c6
hoat tinh sinh hoc nhu polyphenol, flavanoid, triterpenoid, alkaloid, glycoside, chlorophyll... (Peris & Kay,
1996; Zheng & Qin, 2007).

Polyphenol trong rau méa chii yéu la 2 nhém flavonoid va acid phenolic. Cac flavonoid dugc quan tim
vi chiing c6 nhiéu loi ich dinh dudng va con dugc xem la nhom hoat chit dung trong tri liéu. Cu thé, ching
6 kha nang ting cuong sirc khoe, sirc dé khang, ngin ngira bénh tat, ung thu, co tinh khang viém, bao vé
tinh mach, 1am giam xo vira dong mach (Babu & Liu, 2009; det al., 2001). Cac polyphenol duoc biét dén 1a
céc hop chat ¢6 hoat tinh chdng oxy hoa manh, c¢6 kha ning chuyén héa cac gdc tu do, chat oxy héa thanh
céc chat trung hoa. Cac gdc tu do va chat oxy hoa trong co thé dong vai trd kép, co thé c6 ich hodc c6 hai.
Xét v& mit c6 hai, khi tiép nhan nhiéu cac gde tu do va chat oxy hoa thi co thé s& khong thé chuyén hoa
hét, dan dén su tich tu. Qua trinh nay la nguyén nhan quan trong c6 thé dan dén su phat trién cac bénh tat
nhu: ung thu, r6i loan tu mién dich, 130 hoa, duc thuy tinh thé, viém khép dang thép, bénh tim mach, thoai
hoéa than kinh... (Pham-Huy et al., 2008).

Saponin la mdt nhom glycoside thuong gap trong cac loai thuc vat. Saponin dugc céu tao tir sapogenin
va phan duong. Saponin c6 kha ning 1am cing bé mit, tao nhiéu bot khi lic voi nudc, c6 tac dung nhii
ho4 va tay sach. Saponin c6 kha ning lam giam ndng do cholesterol, triterpen va céc steroid saponin c6
tac dung chéng ung thu (Kim Man, 1992). Céc nghién ctru da phan lap dugc cac saponin mang lai hoat
tinh quan trong cho Rau ma nhu asiaticosid, acid asiatic va acid madecassic (Hoai va cong su, 2004;
Hoai, 2011).

Tuy nhién, dé khai thac t6i da tiém nang duogc liéu tir cti rau ma thily canh, viée tim kiém diéu kién trich
ly thich hop déng vai tro hét stic quan trong. Qua trinh trich ly cac hop chat sinh hoc phu thudc manh mé
vao cac yéu t6 cong nghé nhu ty 18 nguyén lidu/dung maéi, nhiét do va thoi gian xtr 1y. Viée lwa chon thong
s6 khong phut hop c6 thé dan dén hiéu suat chiét thap hodc lam phan huy cic hop chéat nhay nhiét. Do do,
nghién ctru nay duoc tién hanh nham khao sat mot cach hé thong anh huong cua ty 18 nguyén liéu/dung
moi, nhiét 6 va thoi gian trich ly dén ham luong saponin téng s va polyphenol tong sé cua dich chiét cu
rau mé thity canh, tir 6 xac dinh quy trinh trich ly t5i uu.

2. Nguyén liéu va phwong phap nghién ciru

2.1. Nguyén liéu

Cii rau mé thuy canh thu hoach tir cac mé hinh trong dat chuan. Cii duoc rira sach, so ché va cit 1at day
2 mm. Trude khi thue hién cac thi nghiém trich ly, ca rau ma dugc xay nhuyén bang may nghién chuyén
dung voi hdn hop hdn hop nudc-ethanol, ethanol/nude = 50/50 theo ty 1& 1 kg cu twoi : 4 L dung moi dé
tao thanh dang bot nhao min. Hon hop sau dé dugce loc thé va loc tinh (ly tam hodc loc chan khong) dé thu
dich chiét cho cac budc thi nghiém tiép theo.

2.2. Bé tri thi nghiém

Khao sat anh huong cta ty 1¢ nguyén liéu:dung moi: Thi nghiém dugc bd tri ngiu nhién 1 nhan té véi
3 1an lap lai. Ty 1& cu rau ma (g) va nude (mL) thay d6i 6 3 mire: B1 (1/10), B2 (1/20), B3 (1/30). C6 dinh
thoi gian trich ly 60 phut va nhiét ¢6 50°C. Can chinh xac 2,0 g cti rau ma cit 1at 2 mm vao cdc 100 mL,
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bd sung dung moéi theo ty 18. Sau trich ly, ly tim 5.500 vong/ phut trong 10 phut thu dich trong dé xac dinh
cac chi tiéu ham luong cac chét ¢6 hoat tinh sinh hoc.

Khao sat anh huong ctia nhiét d¢ trich ly: Thi nghiém bd tri ngau nhién 1 nhan t6 v6i 3 lan 1ap lai. Nhiét
d6 trich ly (C) khao sat & 5 muc: C1 (40°C), C2 (50°C), C3 (60°C), C4 (70°C), C5 (80°C). Ty 1€ nguyén
liéw/dung méi duoc chon tir két qua khao sat trén. Thoi gian trich ly c6 dinh 60 phit. Tién hanh phan tich
cac chi tiéu ham lugng saponin téng va polyphenol téng.

Khéo sat anh huéng cta thoi gian trich ly: Thi nghiém bd tri ngau nhién 1 nhan t6 véi 3 1an 13p lai. Thoi
gian trich ly (D) khao sat & 4 mtrc: D1 (40 phut), D2 (50 phut), D3 (60 phut), D4 (70 phut). Ty I¢ nguyén
liéu/dung méi (1/20) va nhiét do trich ly dugc chon tir cac thi nghiém trude. Phan tich xac dinh chi tiéu
ham lugng saponin tong va polyphenol tong.

2.3. Phwong phdp phan tich va xir Iy sé liéu

- Ham lwong saponin tong sé: Xac dinh theo phuong phap quang phd hap thu UV-Vis. (Thu, 1990).

- Ham lwong polyphenol tong sé (TPC): Xac dinh theo phuong phap Folin-Ciocalteu, biéu thi bang mg
acid gallic trong dwong trén mL dich chiét (mg GAE/mL) (Rebaya et al., 2014).

- Xir 1y 56 liéu: Cac thi nghiém dugc thuc hién 1ap lai 3 1an, 1ay gi tri trung binh + d6 1éch chuan. Phan
tich thong ké ANOVA va so sanh su khac biét bang kiém dinh LSD (p < 0,05).

3. Két qua va thao luin

3.1. Anh hwéng ciia ty I¢ cii rau md thiiy canh:dung moi dén hiéu qud trich ly cdc hoat chit sinh hoc

Hiéu qua cua qua trinh trich ly theo phuong phap ngam chiét dugc xac dinh bai 2 yéu t6 chinh 1a d6
hoa tan va hiéu qua khuéch tan. Tdc d6 hoa tan phu thudc vao gradient ndng do giira nguyén liéu va dung
mdi (Takeuchi et al., 2009).

Hinh 1. Ham lwong saponin tong cé trong cii rau md theo ty Ié cii rau md thiiy canh:dung méi
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Két qua ¢ Hinh 1 cho thay, hiéu sut trich ly saponin ting tir ty 1& 1/10 (ham lugng saponin dat 5,61 +
0,042 (%)) va dat dinh & ty 18 1/20 voi ham lwong saponin dat 5,85 + 0,045 (%) r6i sau d6 giam xudng.
Khi tiép tuc ting luong dung méi 1én & mirc ty 1& 1/30, ham luong saponin ¢6 xu hudng giam nhe (5,33 +
0,032 (%)). Két qua nay twong dong voi cong bd ciia Thanh Théo va cong su (2019) khi trich ly saponin tir
la du da ring. Sy chénh 1éch néng do thuc déy tdc d6 khuéch tan, nhung khi dat trang thai can bﬁng, viéc
tang thém dung mai chi 1am loang dich chiét va gy tén kém chi phi co dic.
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Hinh 2. Ham lwong polyphenol tong c6 trong cii rau md theo 1y 1¢ cii rau md thiiy canh:dung méoi
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Dbi v6i polyphenol tong sé (Hinh 2), khi ting lugng dung méi 1én tuong tmg véi ty 1¢ 1/10 dén 1/20 thi
ham lugng TPC tang ro rét va dat cuc dai 17,50 £ 0,42 mg GAE/mL ¢ ty 1€ 1/20 (p < 0,05). 0o ty 1€ 1/10,
ham lugng TPC chi dat 15,21 + 0,29 mg GAE/mL. Tiép tuc ting lugng dung mdi 1én & ty 1& 1én 1/30 thi
lam ham lugng TPC giam (14,14 + 0,26 mg GAE/mL) do gradient nong d6 di dat mirc can bang khuéch
tan. Két qua tuong tu ciing dugc ghi nhan trong nhiéu nghién ctru trich ly polyphenol tir duoc lidu, theo d6
ty 1¢ nguyén liéu/dung méi qua thap khong du dé hoa tan hét chét tan c6 sin trong nguyén liéu, trong khi
ty 1¢ qua cao lai lam giam nong d¢ chit tan trén mot don vi thé tich dich chiét ma khong tuong ximg véi
mure ting hiéu sudt trich ly tong (Chew et al., 2011).

Nhu vay, & ty 1é ct rau mé thity canh/dung méi 1a 1/20 cho céc két qua ham luong saponin tong (5,85
+ 0,045 (%)) va ham luong polyphenol tong (17,50 + 0,42 mg GAE/mL) cao hon so véi cac ty 1¢ con lai.
Ty 1& 1/20 (g/mL) duoc lya chon 1a thong s ti wu cho cac budce khdo sat tiép theo.

3.2. Anh hwéng ciia nhiét dé trich ly dén higu qud trich ly cdc hoat chit sinh hoc

Nhiét d6 gia ting gitp giam do nhét dung dich, lam truong nd mé té bao va ting hé s6 khuéch tan cua
cac hop chét sinh hoc vao dung moi.

Hinh 3. Ham lwong saponin co trong cii rau md theo nhiét do trich ly
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Két qua ¢ Hinh 3 thé hién ham luong saponin dat cao nhat & 70°C (6,42%), ¢ su khac biét c6 ¥ nghia
thong ké (p < 0,05) so voi cac mirc nhiét do khac. Két qua nay phu hop véi cong bd ctia Thanh Thao va
cong su (2019). Do dung dich chtra saponin c6 do nhét cao, nhiét d6 70°C gitip giam d6 nhét va ting toc
dd chuyén dong cua cac cdu tir. O 80°C, hiéu suét trich ly saponin giam do nguy co tn that oxy héa va su
bay hoi ctia ethanol c6 trong hon hop dung méi.

Hinh 4. Ham lwong polyphenol tong c6 trong cii rau md theo nhiét dg trich ly
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Ham luong polyphenol tong (Hinh 4) ting dan tir 40°C dén 70°C va dat gia tri cuc dai 19,85 + 0,24 mg
GAE/mL tai 70°C (cao gip 1,26 lan so véi ¢ 40°C). Khi tang 1én 80°C, TPC giam xudng 18,81 + 0,24 mg
GAE/mL. Két qua nay tuong dong voi nghién ciru ctia Chew et al. (2011) trén cdy co rau méo (dat ti wu
& 65°C) va Frempong et al. (2021) trén loai Funtumia elastica (dat t6i wu & 63,7°C).

3.3. Anh hwéng ciia thoi gian trich ly dén hiéu qua trich ly cdc hoat chét sinh hoc

Hinh 5. Ham lwong saponin tong cé trong cii rau md theo thoi gian trich ly
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Thoi gian trich ly can du dai dé dung méi thdm thau va hoa tan chit tan. Két qua ¢ Hinh 5 cho thiy,
ham luong saponin ting dan va dat dinh ¢ 60 phit (6,48%). Kéo dai thoi gian 1én 70 phuat, ham lugng
giam con 6,22%. Binh va Phuong (2020) ciing ghi nhan thoi gian trich ly phu thude nhiéu vao ciu tric
mo nguyén liu.

Hinh 6. Ham lwgng polyphenol tong cé trong cii rau md theo thoi gian trich ly
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Dbi voi polyphenol tong (Hinh 6), TPC dat gia tri cao nhat 24,41 + 0,77 mg GAE/mL ¢ méc 60 phit.
Khi tang thoi gian 1én 70 phut, TPC suy giam con 22,18 + 0,54 mg GAE/mL. Su suy giam nay duoc ly
giai do polyphenol 14 cic hop chit kém bén nhiét, d& bi chuyén hoa hoic oxy hoa khi tiép xtic v4i nhiét
d6 cao kéo dai. Hién tuong thodi hoa nhiét theo thoi gian nay da dugc ghi nhan twong tu trong nghién
ctru t6i wu hoa trich ly polyphenol bang phuong phap dap ng bé mit cua Frempong et al. (2021),
trong d6 thoi gian trich ly qua dai két hop véi nhiét 6 cao lam giam déng ké hiéu suat thu hoi hop chat
phenolic muc tiéu.

4. Két luan

Nghién ctru da xay dung thanh cong quy trinh trich ly dich chiét giau hop chat sinh hoc tir ¢t rau ma
thuy canh. Diéu kién trich ly t6i vu duoc xac dinh gom: ty 18 nguyén liéu/dung méi 1/20 (g/mL), nhiét d6
trich Iy 70°C va thoi gian trich ly 60 phat. O didu kién nay, dich chiét thu dugc dat ham luong saponin
tong sb 6,48 + 0,03% va polyphenol tong s 24,41 + 0,77 mg GAE/mL =
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