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Tom tat:

Ngo gai (Eryngium foetidum L.) la lodi rau gia vi va dwoc liéu chira nhiéu hop chat hoat tinh sinh hoc ¢6
gid tri, trong do ¢6 phenolic, flavonoid va saponin. Nghién civu nay dwoc thwe hién nham xdc dinh ham
lirong phenolic tong sé (TPC), flavonoid tong sé (TFC) va saponin tong sé (TSC) trong cdy ngo gai. Ham
leong TPC dwgc xdc dinh bang phwong phdp Folin-Ciocalteu, TFC dwoc xdc dinh bang phiong phdp tao
phitc v6i AICI3 va TSC dwoc xdc dinh bang phwong phdp vanillin-acid sulfuric. Két qua nghién ciru cho
thdy cdy ngo gai (Eryngium foetidum L.) chiva ham heong ddng ké cac hop chdt hoat tinh sinh hoc, gép
phan cung cdp co s6 khoa hoc cho cdc nghién civu tiép theo vé téi wu héa qud trinh trich ly, danh gid hoat
tinh sinh hoc va phat trién san pham gid tri gia tdng tir nguon nguyén liéu nay.

Tir khoa: ngo gai, Eryngium foetidum L., hoat chat sinh hoc, flavonoid tong sé, phenolic tong sé, saponin
tong so.

Determination of Total Phenolic, Flavonoid, and Saponin Contents in Culantro
(Eryngium foetidum L.)

Abstract:

Culantro (Eryngium foetidum L.) is a culinary and medicinal plant containing valuable bioactive
compounds, including phenolics, flavonoids, and saponins. This study aimed to determine the total
phenolic content (TPC), total flavonoid content (TFC), and total saponin content (TSC) in the whole plant
of culantro. TPC was determined using the Folin—Ciocalteu method, TFC was measured by the aluminum
chloride colorimetric method, and TSC was quantified using the vanillin—sulfuric acid method. The results
indicate that culantro (Eryngium foetidum L.) contains considerable amounts of bioactive compounds,
providing a scientific basis for further studies on extraction optimization, biological activity evaluation,
and the development of value-added products from this plant.

Keywords: Culantro (Eryngium foetidum L.), bioactive compounds, total flavonoids, total phenolics,
total saponins.
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1. Pit van dé

Ngo gai (Eryngium foetidum L.) thudc ho Hoa tan (Apiaceae), 14 loai thuc vat dugc sir dung pho bién
lam rau gia vi va duoc liéu tai nhiéu quéc gia nhiét doi, trong d6 c6 Viét Nam. Bén canh gia tri cdm quan
trong ché bién thuc phém, ngd gai con dugc sir dung trong y hoc déan gian & nhiéu khu vuc nham hd
tro diéu tri mot sd van dé lién quan dén rdi loan tiéu hoa, cam sdt va viém nhiém. Cac nghién ctu hién
dai cho théy, loai thyc vat nay chtra nhiéu nhoém hop chét hoat tinh sinh hoc nhu phenolic, flavonoid,
carotenoid, tinh dau va cac hop chit chuyén hoa tht cap khac, gop phan tao nén gia tri hoa thuc vat va
tiém nang tmg dung cta nguyén liéu (Rodrigues et al., 2022; Singh et al., 2013).

Trong sb cac hop chat hoat tinh sinh hoc ¢6 ngudn gdc thuc vat, phenolic va flavonoid 13 hai nhém
chat dugc quan tdm nhiéu do c6 kha ning tham gia vao co ché chong oxy hoa thong qua viéc cho proton
hodc electron dé trung hoa cac gbe tu do. Pbi voi ngd gai, mot sé hop chit phenolic nhu chlorogenic
acid, caffeic acid va cac dan xuét flavonoid di duoc ghi nhan trong dich chiét thuc vat, gop phﬁn lam ro
co s6 hoa hoc cho cac hoat tinh sinh hoc cta loai cady nay (Rodrigues et al., 2022; Leitdo et al., 2023).
Nghién ctru cta Leitdo et al. (2023) ciing cho thiy dich chiét 14 ngo gai tir ving Amazon chira cac hop
chét phenolic dang chii y va thé hién kha ning chéng oxy hoa trong diéu kién in vitro.

Bén canh phenolic va flavonoid, saponin ciing 1a nhom hop chat chuyén hoa thir cip dang quan tam
trong cac loai thudc chi Eryngium. Nhiéu nghién ctru vé hoa thyc vét cho thay, cac loai thudc chi nay c6
thé chtra triterpene saponin, dac biét 1a cac din xuét co khung oleanane. Sy hién dién cua saponin cung
v6i cac nhom hop chat phenolic va flavonoid gop phan lam tang gia tri nghién ciru ctia ngo gai nhu mot
nguén nguyén liéu thyc vat giau hoat chét sinh hoc (Erdem et al., 2015; Rodrigues et al., 2022).

Trong nhitng nam gan ddy, xu hudng khai thac cic ngudn nguyén liéu tu nhién giau hop chit hoat
tinh sinh hoc phuc vu nghién ctru thuc phém va duoc liéu ngay cang duoc quan tam. Tuy nhién, cac
nghién ctru xac dinh dong thoi ham lugng phenolic téng sé (TPC), flavonoid tong sé (TFC) va saponin
tong s6 (TSC) trong toan bd cay ngd gai bang cac phuong phap do quang phd van con han ché. Viéc
danh gia dong thoi cac nhém hop chit ndy cé y nghia trong viée cung cap dit liéu ban dau vé gia tri hoa
thuc vat cua nguyén li€u, lam co s& cho cac nghién ciru tiép theo vé tdi wu hoa qua trinh trich ly, dinh
danh thanh phén hoa hoc va danh gia hoat tinh sinh hoc.

Xuét phat tir nhitng co s& trén, nghién ctiru “Xac dinh ham lugng phenolic, flavonoid va saponin tong
s6 trong cdy ngd gai (Eryngium foetidum L.)” dugc thuc hién nhdm xac dinh ham luong cta 3 nhoém hop
chét hoat tinh sinh hoc chinh trong nguyén li¢u. Két qua nghién ciru gop phan b sung dir liéu khoa hoc
vé thanh phan hoa thyc vat cta ciy ngd gai va dinh huéng cho cac nghién ciru phat trién san phdm gia
tri gia tang tir ngudn nguyén liéu nay.

2. Vit liéu va phuwong phap nghién ciu

2.1. Vit ligu, héa chit va thiét b

2.1.1. Vat liéu nghién curu

Nguyén li¢u chinh: Cay ngo gai (Eryngium foetidum L.) dugc thu hoach tai vuon dugc liéu ciia Khoa
Khoa hoc stc khoe, Truong Pai hoc Clru Long ¢ giai doan sinh trudng sinh dudng (60-70 ngay sau
trong).

Sau khi thu hoach, mau duoc rira sach béng nude cit dé loai bo bui ban va tap chit bam trén bé mat.
Mau sau d6 dugc séy & nhiét do 45°C dén khi d6 4m dat dudi 10% nham han ché hoat dong cua enzyme
va giam su bién dbi cua cac hop chit sinh hoc trong qua trinh bao quan. Mau khé dwgc nghién bang may
nghién cong nghiép, ray qua ludi c6 kich thudc 16 0,25 mm dé thu bot ddng nhét, sau d6 dugc bao quan
trong tai nhom hat chan khong ¢ nhiét do phong (25 + 2°C) cho dén khi phan tich.
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2.1.2. Héa chdt va thiét bi

Hoéa chit sit dung trong nghién ctru bao gdm thudc thir Folin-Ciocalteu, acid gallic, quercetin,
oleanolic acid, nhom clorua (AICls), natri carbonat (Na2COs), vanillin, acid sulfuric (H2SO4) va ethanol.
Tat ca hoa chit déu dat cap do tinh khiét phén tich (Analytical Reagent, AR).

Thiét bi str dung gdm may quang pho hap thu phéan tir UV-Vis, bé siéu 4m, may c6 quay chan khong,
can phan tich bon s6 1 va cac dung cu thiy tinh thong dung trong phong thi nghiém.

2.2. Phwong phdp trich ly dich chiét

Dich chiét duoc chuén bi theo phuwong phap trich ly hd tro siéu 4m dua trén nguyén 1y dugc mé ta boi
Chemat et al. (2017), c6 diéu chinh phu hgp vé6i didu kién nghién ctru. Can chinh x4c 5,00 g bot ngo gai
khé cho vao binh tam giac 250 mL, b6 sung 100 mL ethanol 70% (ty 1& nguyén liéu : dung méi = 1:20,
w/v). Hon hop duoc trich ly biang bé siéu 4m & tan s 40 kHz, nhiét do 45 + 2°C trong 45 phut. Sau qua
trinh trich ly, hdn hop duoc loc qua gidy loc Whatman No. 1. Dich loc dugc ¢6 quay chan khong & 50°C
nham loai bé mot ph::in dung moi, sau d6 dugc dinh muc chinh xac dén 100 mL be‘ing ethanol 70% trong
binh dinh mrc. Dich chiét thu dugc duoc st dung cho céc thi nghiém xac dinh ham lugng phenolic tong
s6, flavonoid tong s va saponin tong so.

2.3. Phwong phdp dinh lwong cdc hop chit sinh hoc tong sé

Ham luong phenolic tong s6 (TPC), flavonoid tong s (TFC) va saponin tong s6 (TSC) duoc xac dinh
bang phuong phap do quang phd hip thu phan tir UV-Vis dua trén cic phan tng tao mau dic trung. Cac
duong chuan duoce xay dung tir cac chat chuan twong tmg gom acid gallic, quercetin va oleanolic acid.

Ham luong cac hop chét sinh hoc duoc tinh theo cong thuc:

CxVxF

Ham lUfQ'ﬂg hOat Chﬁt (mgg CK) = 1000 % m

Trong d6: C 1a ndng d6 chét twong tng (gallic acid, quercetin, oleanolic acid) tra tir dudng chuén. V
1a thé tich dich chiét ban ddu (mL). F 1a hé s pha lodng mau khi do. M 14 khéi lugng bot nguyén lidu
khé dem trich ly (g). 1000 14 hé s6 chuyén ddi tir pg sang mg.

2.3.1. Xac dinh ham lwong phenolic tong sé6 (TPC)

Ham luong phenolic téng sb dugc xac dinh theo phuong phap Folin-Ciocalteu ciia Singleton et al.
(1999). Hut 0,5 mL dich chiét da pha lodng thich hop cho vao 6ng nghiém, bé sung 2,5 mL thudc thir
Folin-Ciocalteu 10%. Sau 5 phut, thém 2,0 mL dung dich Na,CO;, 7,5%, lic déu va 0 trong t&i ¢ nhiét do
phong trong 60 phut. B6 hap thu quang hoc dugc do ¢ budc song 765 nm bang may UV-Vis. Ham lugng
phenolic tong sé dugc tinh tir dwdng chuén gallic acid (0-100 pg/mL) va biéu dién duéi dang miligam
tuong duong acid gallic trén mot gam chat kho (mg GAE/g CK).

2.3.2. Phurong phdp xdc dinh ham lwong flavonoid tong sé (TFC)

Ham luong flavonoid tong sé dugc xac dinh bang phwong phéap tao phirc véi AlICI, theo Chang et al.
(2002). Tron 0,5 mL dich chiét véi 1,5 mL ethanol 95%, 0,1 mL dung dich AICI, 10%, 0,1 mL potassium
acetate 1 M va 2,8 mL nuéc cat. Hon hop duoc lac déu va dé yén & nhiét do phong trong 40 phut. b6
hép thu quang hoc dugce do & budce song 415 nm. Ham lugng flavonoid tong sé duge tinh toan tir dudng
chuan quercetin (0-50 pg/mL) va biéu dién dudi dang miligam twong dwong quercetin trén mot gam
chét kho (mg QE/g CK).

2.3.3. Xdc dinh ham luong saponin téng sé (TSC)

Ham luong saponin tong sé duge xac dinh theo phuong phap vanillin-acid sulfuric ciia Makkar et
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al. (2007). Hat 0,2 mL dich chiét cho vao éng nghiém, bd sung 0,25 mL dung dich vanillin 8% (trong
ethanol) va 2,5 mL dung dich H,SO, 72%. Hon hop duoc gia nhiét trong bé cach thuy ¢ 60°C trong 15
phut, sau d6 lam lanh nhanh bang nudc d4 dén nhiét 46 phong. B hap thu quang hoc dugc do ¢ budce
song 544 nm. Ham lugng saponin téng sé duge xac dinh tir duong chuin oleanolic acid (0-100 pg/mL)
va biéu dién dudi dang miligam tuong duong oleanolic acid trén mot gam chat kho (mg OAE/g CK).

2.4. Phwong phdp xi¢ Iy 56 liéu

Tat ca cac thi nghiém xac dinh ham lwong TPC, TFC va TSC dugc thuc hién doc 1ap v6i 31an lap lai
(n = 3) trén cing mot mau nguyén liéu nham dam bao d6 tin cay cua két qua phén tich. Cac s6 liéu thu
duoc duoc xtr Iy bang phan mém Microsoft Excel 2021. Két qua duoc biéu dién dudi dang gié tri trung
binh + d6 1éch chuin (Mean + SD).

Cac duong chuin duge xay dung bang phuong phap hdi quy tuyén tinh giita nong do chat chuan va
gia tri hap thy quang hoc (OD). Po phu hop ciia mé hinh hdi quy duoc danh gia thong qua hé sb xéac
dinh (R?).

3. Két qua va thao luan

Dé danh gia ham luong cac hop chit hoat tinh sinh hoc chi yéu trong cdy ngd gai, nghién ctru tién
hanh xac dinh phenolic tong s6 (TPC), flavonoid tong sé (TFC) va saponin tong s6 (TSC). Két qua phan
tich dugc trinh bay ¢ Bang 1.

Két qua 6 Bang 1 cho thy, cAy ngo gai (Eryngium foetidum L.) chira ddng thoi cac hop chit phenolic,
flavonoid va saponin v6i ham luong twong dbi cao.

Céc phuong trinh dudng chuan déu c6 hé sé xac dinh (R?) 16n hon 0,99, cho thiy méi twong quan
tuyén tinh cao giita ndng do chét chuin va gia tri hip thu quang hoc. K&t qua nay chtng té cac phuong
phép phan tich duoc sir dung ¢ do tin cdy tét trong khoang nong d6 khao sat.

Bang 1. Ham lwong phenolic, flavonoid va saponin tong s6 trong ciy ngo gai

Chi tiéu phan tich | Bon vi bidu thi | T "+o"9 "";2 oond chuén va (Me:ir; !sf':i 3)
Phen(orlc; g))ng s6 | mg G/;Eég chét y= c()l,_\?; Sf)fgg ;)),015 31,82+ 1,85
Flavorz_?_i;ict?ng s6 | mg QkEhlg chat y= (()l,?()21f%)’<9;§),006 12,64 + 0,91
Sapo?Tiré gng s6 | mg O/:Eég chét y= ?éozt %),(9; %009 42,37 +2,76

Trong cac phuong trinh hdi quy tuyén tinh, y biéu thi gia tri mat d6 quang do dugc (OD) & budc song
dic trung; x biéu thi nong do tuwong ng ciia chat chuan (ug/mL).

Ham luong phenolic téng s dat 31,82 mg GAE/g chét kho cho thiy ngod gai 1a ngudn nguyén lidu
chtra ham lugng phenolic twong d6i cao. Polyphenol 1a nhom hop chat duoc quan tim rong rai do kha
ning tham gia vao co ché chdng oxy héa thong qua viéc cho proton hodc electron dé trung hoa cac gbc
tu do (Singleton et al., 1999). Két qua thu dugc trong nghién ctru niy cao hon gia tri phenolic tong s6
duoc Singh et al. (2013) ghi nhan trén 14 ngd gai tai An Do. Su khéc biét giita cac nghién ciru c6 thé lién
quan dén nguén géc nguyén liu, diéu kién canh tac, bd phan thuc vat st dung, giai doan sinh trudng,
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phuong phap 1am kho, dung mai trich ly va diéu kién phén tich. Ngoai ra, nghién ciru hién tai stir dung
toan bo ciy ngd gai (14 va than) trong khi nhiéu nghién ciru trude dy chi tip trung khao sat riéng phin
1a.

Két qua TPC trong nghién ctru hién tai ciing cao hon tong ham lwong cic hop chit phenolic riéng
1¢ dugc Leitdo et al. (2023) xac dinh bang sac ky 1ong hiéu niang cao (HPLC) trén dich chiét 14 ngo gai
ving Amazon. Sy khéac biét nay 1a phu hgp do phuong phap Folin-Ciocalteu phan anh tong cac hop chit
6 kha ning khir quy doi theo acid gallic, trong khi HPLC chi dinh lugng cac hop chit phenolic riéng 1¢
d3 dwgc nhan dién. Vi vay, cac gia tri thu duoc tir 2 phuong phap khong hoan toan twong duong va cin
duoc dién giai than trong khi so sanh.

Déi voi flavonoid tong sd, ham lugng dat 12,64 + 0,91 mg QE/g chit kho cho thdy ngd gai 1a ngudn
cung cap flavonoid dang ké. Két qua nay cao hon gia tri duwgc Singh et al. (2013) cong bd trén mau 14
ngd gai tuoi. Su khac biét c6 thé xuat phat tir viéc sir dung nguyén liéu kho, diéu kién trich ly va phwong
phap phan tich. Bén canh d6, qua trinh trich ly hd trg bang siéu am dugc cho 1a gop phan nang cao hiéu
suit thu hoi flavonoid thong qua hién twong xam thyc (cavitation), lam ting kha ning tiép xuc giira
dung moi va mo thyc vat, tir d6 cai thién qué trinh chuyén khdi ciia cdc hgp chit hoa tan vao dung moi
(Chemat et al., 2017).

Ham lugng saponin tong sb dat 42,37 + 2,76 mg OAE/g chit kho cho thay, cdy ngo gai chira luong
saponin tuong dbi cao. Pay 1a nhém hop chit chuyén hoa thtr cip dwgc quan tdm trong nhiéu nghién
ctru hoa thyc vat do lién quan dén nhiéu hoat tinh sinh hoc tiém ning cta thuc vat. Tuy nhién, phuong
phép vanillin-acid sulfuric chi cho phép x4c dinh ham lwgng saponin tdng sé quy dbi theo oleanolic acid
ma chua cung cép thong tin vé cau tric hodc thanh phan saponin cu thé. Do d6, can cé thém cac nghién
cuu st dung céc k¥ thuat phan tich hién dai nhuw HPLC hoac LC-MS dé dinh danh thanh phﬁn saponin
va danh gia sdu hon vai tro sinh hoc ctia nhém hop chét nay trong ngod gai. Ham lugng TSC tuwong ddi
cao thu dugc trong nghién ctru ciing cho thy saponin c6 thé 1a mot trong nhitng nhém hop chét chuyén
hoa thtr cap dang chii y clia cy ngod gai va can dugc wu tién khao sat trong cac nghién ciru tiép theo.

Két qua phan tich ham luong saponin téng s6 ghi nhan cho thiy, ciy ngd gai chira lwong saponin
tuong ddi cao. Pidu nay hoan toan phu hgp véi cac bao cao hoa thuc vat dic trung cua chi Eryngium,
vbn 12 nhém thue vat c6 kha nang sinh téng hop va tich lily manh mé cc triterpene saponin mach vong
(dic biét 1a khung oleanane) nham thuc hién chirc ning phong vé sinh hoc. Viéc st dung nhiét do sdy
45°C ¢6 thé gop phan han ché su bién d6i cia cac hop chit nhay nhiét trong qué trinh chuin bj mau,
gitip bao toan nguyén ven cac lién két glycoside kém bén ctia saponin, tranh hién tuong thiy phan nhiét
thuong gip & cac phuong phap phoi siy truyén thdng. Tuy nhién, do phwong phap vanillin-acid sulfuric
dya trén phan g tao mau ciia toan bo khung triterpenoid, gia tri nay mang tinh chat dinh lugng tong sb
quy dbi theo oleanolic acid. DAy 1a tién dé quan trong goi mé& cho cac nghién ciru chuyén sau tiép theo
mg dung k¥ thuat sic ky long hiéu nang cao (HPLC/LC-MS) dé phan tach va dinh danh chinh xé4c cac
phan doan saponin quy trong cay ngo gai.

4. Két luan

Nghién ciru di xac dinh duge ham lugng phenolic téng s6 (TPC), flavonoid téng s6 (TFC) va saponin
tong s6 (TSC) trong cay ngd gai (Eryngium foetidum L.) bang cac phuong phap do quang phd UV-Vis.
Ham luong TPC, TFC va TSC lan luot dat 31,82 + 1,85 mg GAE/g chat kho, 12,64 + 0,91 mg QE/g chat
kho va 42,37 £ 2,76 mg OAE/g chat kho.

Két qua cho thiy, ngd gai 12 ngudn nguyén liéu chira ham lugng dang ké cac hop chat hoat tinh sinh
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hoc ¢6 tiém ning khai thac trong linh vuc thuc phidm va dugc lidu. Dit liéu thu dugc gop phan bd sung
co s& khoa hoc vé thanh phan héa thuc vat cua loai Eryngium foetidum, ddng thoi 1a tién dé cho cac
nghién ctru tiép theo vé tdi wu hoa qua trinh trich ly, dinh danh thanh phan héa hoc bang cac ky thuat
sdc ky hién dai, danh gia hoat tinh sinh hoc va phat trién cic san pham gia tri gia ting tir ngudn nguyén
li¢u naym
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