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TOM TAT

Stachyose, polysaccharide va saponin la cac nhom chat chinh ton tai trong cu Stng thao (Stachys affinis), ¢6 kha
nang phong ngira va didu tri bénh dai thdo duong, da duoc cac nha khoa hoc cong b nhimg ndm gan day. Hién
nay, Trung tam Cong nghé Sinh hoc thanh phé H6 Chi Minh 1a t6 chire tién phong trong trong trot, khai thac cac
hoat tinh sinh hoc tir cdy Sung thao. Trong nghién ciru nay, cao tong cu Sung thao duoc chiét bang nudc ¢ cac
diéu kién khac nhau bao gdm nhiét do phong (RT), gia nhiét 80°C va 95°C da dugc xac dinh hiéu suét thu hoi.
Ham luong stachyose ¢6 trong cao chiét dugc xac dinh bang phuong phap sdc ky long siéu hiéu nang ghép dau
do khéi phd (UPLC - MS). Ham lwong polysaccharide dugc xac dinh bang phuong phap phenol - acid sulfuric.
Ham luong saponin dugc xdc dinh bang phuong phép vanillin - sulfuric acid assay. O diéu kién chiét gia nhiét
95°C cho hiéu suét thu hdi cao téng nudc cu Sung thao tdt nhit dat 75,5%. Ham luong stachyose va
polysaccharide trong mau cao chiét 95°C dat 1an lugt 32,78% va 61,73% chat kho, cao hon cic mau con lai. Him
lwong saponin cia mau cao chiét 80°C dat 70,17 mg/g chét kho khéac biét khong ¢ v nghia théng ké so véi mau
cao chiét 95°C dat 62,41 mg/g chét kho, cao hon mau cao chiét (RT) dat 41,54 mg/g chat kho. Cao tdng nude cut
Sung thao ¢ diéu kién gia nhiét 95°C s& duogc st dung trong nghién ctru danh gia tic dung ha dudng huyét
trén chudt.

Tir khoa: Pai thao duong, polysaccharide, UPLC-MS, saponin, stachyose, Stachys affinis, Sung thao.

MO PAU

Sung thao (Stachys affinis Bunge) thudng goi la atisé Trung Quéc - “Chinese artichoke” hay Chorogi la loai thyc
vat dac hiru & Trung Québc va Nhat Ban. O day, ching dwoc trdng réng réi d& thu hoach cu, st dung lam thuc
phdm. CG Suing thao giau protein, carbohydrate, vitamin, dac biét chira ham lwong 16n stachyose (Lukasz et al.,
2011). Stachyose chiém 80% ham lwgng carbohydrate trong ct Sung thao (Keller et al.,1985).

Stachyose c6 tac dung kich thich sy phat trién cua lgi khudn dwéng rudt, giip bdo vé chirc ndng clia cac co
quan ciing nhw loai bé cac doc td trong co thé (Desai et al., 2002). Stachyose c6 tac dung ha dwdng huyét hiéu
qua & chudt nhat. K&t qua nghién ctru co ché diéu tri bénh dai thao dwong tuyp 2 cla stachyose trén mé hinh
chudt cho thdy stachyose c6 tac dung cai thién ndng do insulin, cholesterol lipoprotein & mat do6 thap va
triglyceride. Ngoai ra, stachyose c6 kha nang diéu tri bénh dai thao dwdng tuyp 2 trén chudt mét phan nhé vao co
ché diéu chinh chuyén héa nang lwong va thay déi hé vi sinh vat dwdng rudt (Liang et al., 2020). Stachyose la
ngudn dwéng thay thé tiém nang cho bénh nhan dai thao dwéng.

Polysaccharide tw nhién c6 hoat tinh chéng dai thao dweng va liéu phap st dung chét nay trong didu tri dai thao
dwdng ngay cang tdng & cac nwéc dang phat trién. Cac thi nghiém in vivo va in vitro da chi ra rang viéc st dung
polysaccharide c6 tac dung ha dweng huyét va 1am gidm réi loan chirc nang t& bao B tuyén tuy, hiéu qua diéu tri
dai thao dworng twong dwong véi cac thude tdng hop diéu tri dai thao dwong (Wu et al., 2016).

Saponin chiét xuét tir cay dwoc liéu cé tac dung trong didu tri bénh dai thao dwéong. Saponin da dwoc chirng minh ¢
hoat tinh chéng oxy héa trong ca hai mé hinh in vivo va in vitro. Sw hién dién cia nhiéu nhém (-OH) trong cau
tric cua saponin lam téng cwdng hoat dong chéng oxy hda va ngan ngira sw hinh thanh ROS (Reactive oxygen
species - cac gbc tw do) trong bénh dai thdo dwdng. Ngoai ra, saponin tao ra cac enzyme chdng oxy héa nhw
catalase va superoxide effutase (SOD) trong mé hinh déng vat mac bénh dai thao dwéng (Elekofehinti, 2015).

Tuy nhién, & Viét Nam van chwa cé cdng bd nao vé hop chét stachyose, polysaccharide hay saponin tir cti Sting
thao. Trung tdm Cong nghé Sinh hoc thanh phé Hb Chi Minh la té chirc tién phong trong tréng trot, khai thac cac
hoat tinh sinh hoc ti¥ cay Sung thao. Trong bai bao nay chung t6i khao sat cac didu kién thu hdi stachyose,
polysaccharide, saponin tlr ci Suing thao (Stachys affinis). K&t qua cla nghién cru la tién d& hwéng dén tao san
ph&m tir ct Sting thdo rng dung trong phong ngtra va didu tri bénh dai thao dwong.
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NGUYEN LIEU VA PHUONG PHAP

Cu Sung thdo 5 thang tudi, trong tai Trung tam Céng nghé Sinh hoc TP. H6 Chi Minh.

Hoa chét: stachyose (S4001 - 100MG, Sigma), glucose (G8270, Sigma), oleanolic acid (05504 - 100MG Sigma),
HCOOH (PA - Merck), nuwéc cat (HPLC), MeOH (HPLC - Merck).

Phwong phap thu thap va xtr ly so bd mau

MA&u ct Sung thao sau khi thu hoach dwoc rira sach, dé rao nwéc. Nguyén liéu dwoc sdy & nhiét d6 dwéi 50°C
dén khi mau khd va co khdi lwvgng khong ddi, mau ct khdé duwoc xay nhuyé&n thanh boét, bao quan & 4°C.

Phwong phap chiét cao téng
Cao tbng nudc ct Sung thdo dwoc chiét béng k§ thuat chiét ngam dam (chiét ran - 16ng) (Han et al., 2007).

Bo6t cti Sung thdo dwoc chiét bing nudc cét theo ti 18: mau: nwéc twong ng 1:10 (w/v) trong 2,5 gio & nhiét d6
phong (RT), téc d6 I&c 150 vong/ phut, 1&p lai 3 1an. Dbi véi cac diéu kién chiét ndng 80°C va 95°C gia nhiét trong
bé G nhiét thoi gian 2,5 gidy, 1ap lai 3 1an & méi mau. Dich chiét nwdc dugc loc qua gidy loc, cd can bang may c6
quay chan khéng & 40°C, sau d6 dwoc dong khé chan khong dé tao thanh dang cao kho theo Dworc dién.

Phwong phap phan tich ham lwong polysaccharide

Ham lwong polysaccharide trong mau dwoc xac dinh theo phwong phap phenol - acid sulfuric, dwgc mé ta bdi
Nielsen (2010): Str dung glucose lam chat chuin dwoc pha véi cac ndng dd: 10, 20, 40, 60, 80 va 100 pg/mL.
M&u b6t cao chiét dwoc pha & néng dd 20 pg/mL. Thanh phan phan &ng bao gédm: 1 mL m&u chuén hodc bét
cao chiét; 0,5 mL phenol 5% va 2,5 mL H2SO4 dam dac, dung dich sau khi phan trng dwoc dé& nguéi & nhiét do
phong, tién hanh do mat d6 quang & bwdc séng A = 490 nm bang may doc dia elisa VersaMax. Ham lwong
polysaccaride dwoc tinh toan dwa trén dwdrng chudn glucose (y = 0,0105x - 0,0137; R2= 0,9698).

Ham lwong dwdng hoa tan duoc tinh theo céng thire:
= -+100

Trong d6: G: Ham lwgng dwdng hoa tan (%); C1: Ndng d6 dwérng hoa tan chira trong mau (ug/mL); C: Néng do
mau bét cao chiét (ug/mL).

Phwong phap phan tich ham lwong stachyose

Ham lvong dwédng stachyose trong mau dwoc xac dinh theo phwong phap séc ky 16ng siéu hiéu ndng ghép dau
dd khéi phd (UPLC - MS) theo md ta ctia Xue (2018) va co hiéu chinh nhu sau: chét chuén stachyose. Hé théng
séc ky: Waters Acquity QDA - Quaternary Solvent Manager R — Sample manager FTN-R - QDa Detector. Diéu
kién s&c ky: pha tinh: C18 (250 mm x 4,6 mm, 5 um); pha déng: Dung méi A: methanol; dung méi B: acid formic
1%; chwong trinh dung méi A: 0 — 8 phut: 100% B; 8 — 15 phut: 100% B — 0% B. Nhiét dé tiém mau: 30°C, thé
tich tiém: 5uL, tbc dd dong: 0,6 mL/phat. Phat hién: ddu do khdi phd, ESI (-), m/z (stachyose) 665, m/z
(hydrocortisone) 407, Cone voltage: 20 V. Chudn bi mau: dung dich néi chuan: pha dung dich ndi chuan
hydrocortisone c¢é néng dd 50 ppm; Dung dich chuén: pha dung dich stachyose cé ndéng d6 50 ppm. Thém 200 uL
dung dich néi chuan hydrocortisone vao 1,8 mL dung dich chuén, loc qua mang loc 0,22 ym. Dung dich thi: can
chinh xac 100 mg mau, cho vao binh dinh m&c 100 mL, thém khoang 20 mL nwéc cat dé hoa tan, bd sung nuéc
t&i vach. Thém 200 pL dung dich néi chuan hydrocortisone vao 1,8 mL dung dich thi, loc qua mang loc 0,22 pm.

Ham lwgng stachyose trong mau thir dwoc tinh theo cdng thire:
X = (Ssta thir/ SHC ther)/ (Ssta chuan/SHc chuan)*(Mehuan*H/Mihe)*(Dfthi/Dfchuan)*100

Trong d6: X: Ham lwong stachyose (%); Ssta the: Dién tich pic stachyose trén sac ky dd ctia dung dich thir; S tha:
Dién tich pic hydrocortisone trén séc ky dd ctia dung dich thlr; Ssta chuan: Dién tich pic stachyose trén sac ky db
ctia dung dich chudn; Skc chuan: dDién tich pic hydrocortisone trén séc ky dd ctia dung dich chuén (g); Menuan: Khéi
lwong can stachyose chuén (tinh trén ché& pham lam khan) (g); H: Ham lwgng chudn (tinh trén ché phdm lam
khan); mua: Khdi lwong can mau thy; Dfina: DO pha loang thtr (100); Dfchuan: DO pha loang chuén (100).

Phwong phap phan tich ham lwgng saponin

Ham lwgng saponin tdng dwoc xac dinh theo phwong phap vanillin - sulfuric acid assay, dwoc md ta bdi Anh va
cong sw (2018) cé hiéu chinh nhw sau: 0,25 mL mau tron déu véi 0,25 mL dung dich vanillin 8% (w/v) va cudi
cung bd sung 2,5 mL dung dich acid sulfuric 72% (w/v) va tron déu trong da. Sau dé, hén hop dwoc lam 4m &
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60°C trong 15 phut va lam mat lai trong nwéc khodng 5 phuat. Két qua dwoc do & budc séng 560 nm béng may
doc dia elisa VersaMax. Ham lwong saponin téng dwgc tinh dwa trén dwdng chudn oleanolic acid (OA) véi cac
néng do twong tng la 500; 250; 125; 62,5; 31,25 va 15,625 pyg/mL. Ham lwong polysaccaride dwoc tinh toan dwa
trén dwong chudn OA (y = 0,001x +0,002; R2= 0,9995). Ké&t qua biéu thj bing s6 mg OA trén g mau.

Phwong phap xt ly théng ké

Sé liéu thi nghiém dwoc xt ly bang théng ké sinh hoc theo chwong trinh GraphPad Prism 8.

KET QUA VA THAO LUAN
Thu nhan cao chiét tdng nwéc ¢ Sting thao

MA&u cao chiét tdng nwéc ci Sung thao thu nhan & cac diéu kién nhiét do khac nhau bao gém: nhiét do phong
(RT), gia nhiét 80°C va gia nhiét 95°C (Hinh 1).

A - B

Hinh 1. Cao chiét tdng nwéc ci Sung thao
A. Nhiét d6 phong, B. Gia nhiét 80°C, C. Gia nhiét 95°C

Biéu dd Hinh 2 thé hién hiéu suét thu hdi cao tdng nwéc & didu kién nhiét dd phong dat 40,3% thap hon so véi
cac diéu kién chiét co gia nhigt. & didu kién chiét gia nhiét 95°C dat hiéu suat 75,5% cao hon diéu kién chiét
80°C dat hiéu suat 65,92%. Nhw vay diéu kién chiét cé gia nhiét cho hiéu suét thu hdi cao chiét ci Sung thao tét
hon va tt nhat & nhiét do 95°C.
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Hinh 2. Biéu dd hiéu suét chiét cao tdng nwéc cu Sting thao

Chd thich: **p = 0,05: khac biét c6 y nghia théng ké
***p = 0,0001: khac biét c6 y nghia thong ké

Phan tich ham lwong polysaccharide

Ket qua phan tich ham Iuo’ng polysaccharide trong cao chiét cti Sting thao duoc trinh bay & biéu dd Hinh 3, trong
s6 cac loai cao chiét mau ct Sung thao thi ham lweng dwéng hoa tan trong mau (95°C) cho két qua cao nhét dat
81,76% cao chiét, twong tw v&i nghién civu ctia Feng va cong sw (2015). Mau (RT) c6 ham lwgng dwdng hoa tan
thép nhét dat 56,04% cao chiét, khac biét khdng dang ké so v&i mau (80°C).
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Hinh 3. Biéu d6 ham lweng polysaccharide trong cao Hinh 4. Biéu d6 ham lwong polysaccharide trong nguyén
chiet ca Sung thao liéu khé cu Sung thao
Chu thich: "p >0,05: khéc biét khéng cé y nghia théng ké Chd thich: ****p < 0,0001: khac biét c6 y nghia théng ké

% = 0,0001: khéc biét c6 y nghia théng ké

Ham lwong polysaccharlde trong nguyén liéu khd cu Sung thao thé hién & biéu dé Hinh 4, ham lwong
polysaccharide cao nhat & mau (95°C) dat 61,73%, gidm dan & mau (80°C) dat 38,41% va thap nhat & mau (RT)
dat 22,59%. Nhw vay, diéu kién thu hoi polysaccharlde tét nhat dbi véi ci Sung thao la chiét bang nwéc & nhiét
dd 95°C. Két qua nay phu hop véi nghién clru clia Feng va cong sw (2015).

Phan tich ham lwgng stachyose

Ham lwong stachyose trong cao chiét ci Suing thdo & méau (80°C) dat 46,68% va (95°C) dat 43,41% cao hon so
v&éi mau (RT) dat 11,35% (Hinh 5). Su khac biét ham lugng stachyose gitka mau (80°C) va mau (95°C) co thé
gidi thich do stachyose la mét tetrasaccharide nén kém bén & diéu kién nhiét dé cao.
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Hinh 5. Biéu dé ham lwong stachyose trong cao chiét cu Hinh 6. Biéu dd ham lwgng stachyose trong nguyén liéu
Sung thao kho cu Sung thao
Chu thich: ****p < 0,0001: khac biét c6 y nghia théng ké Ch thich: ****p < 0,0001: khac biét c6 y nghia théng ké
**p = 0,05: khac biét c6 y nghia théng ké **p = 0,05: khac biét c6 y nghia théng ké

Ham lwong stachyose trong nghién ctru ctia ching t6i & mau (80°C) dat 30,77% chét khd va mau (95°C) dat
32,78% chét khd cao hon két qua cla Yin va cong sw (20086). Yin va cong sw (2006) da thu nhan stachyose theo
2 phwong phap khac nhau va phan tich bang HPLC - ELSD cho két qua ham luvgng stachyose trong ct 1an luot
la 236 mg/g (23,6% chéat kho), 194,6 mg/g (19,46% chéat kho).

Mét khac, theo két qua nghién ctvu clia Keller va cong sw (1985), stachyose chiém 80% ham lwong carbohydrate
trong cu Sung thao. Trong nghién cteu cla chung t6i ham lwong stachyose ¢ mau (80°C) chiém 80,1% ham
lwong polysaccharide, phu hop véi két qua nghién clru cta Keller.
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Tuy nhién, dwa vao hiéu suét chiét, ham Iugng stachyose ctia mau (95°C) dat 32,78% chét kho cao hon co y
nghta thong ké (p = 0,05) so v&i mau (80°C) dat 30,77% chat kho (Hinh 6). Do vay, can clr vao hiéu suat chiét
chung t6i chon dieu kién chiét co gia nhiét 95°C dé thu hoi stachyose.

Phan tich ham lwong saponin
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Hinh 7. Biéu d4 ham lwong saponin trong cao chiét Hinh 8. Biéu dd ham lwong saponin trong nguyén liéu
cu Sung thao khé cu Sung thao
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"p > 0,05: khéc biét khéng c6 y nghia théng ké p > 0,05: khac biét khéng cé y nghia théng ké

Ham lwong sapoin ctia mau Sung thdo dwoc trinh bay & Hinh 7 va Hinh 8. Buong lwong OA trong mau (RT),
(80°C), (95°C) I&n Iwot 1a 103,09; 106,44; 82,66 mg/g cao chiét twong ng voi 41,54; 70,17; 62,41 mg/ g chat
khé. Ham lwong saponin trong cao chiét & nhiét do phong (RT) va 80°C cao hon so véi cao chiét & 95°C. Tuy
nhién, hiéu suét chiét & didu kién c6 gia nhiét cao hon so v&i nhiét d6 phong, két qua dwong lwvong OA (mg/g
chét khd) & mau (80°C) va (95°C) 1a twong dwong nhau va caoc hon mau (RT). Nhw vay, didu kién chiét gia nhiét
80°C 14 pht hop dé thu nhan saponin.

KET LUAN

Trong nghién clru ctia ching t6i, diéu kién thich hgp dé thu hdi stachyose va polysaccharide trong ct Sung thdo
la chiét bang nwéc cat & nhiét do 95°C trong 2,5 gi. Ham lwong stachyose, polysaccharide trong mau (95°C)
cao hon mau (80°C) va mau (RT) dat lan lwot 32,78 va 61,73% chét khd. Diéu kién chiét gia nhiét 80°C 1a phu
hop dé thu nhan saponin trong ct Sting thdo. Ham lwgng saponin trong mau (80°C) va (95°C) khéng khac biét
dat 1an lwot 70,17 va 62,41 mg/ g chét kho, cao hon mau (RT). Trong nghién ciru tiép theo ching téi st dung cao
tdng nwéc ¢l Sung thao chiét & didu kién gia nhiét 95°C dé danh gia tac déng ha duwdng huyét trén chuot.

Loi cam on: Kinh phi thue hién nghién citu ndy dwoe cung cap béi Trung tam Cong nghé Sinh hoc TP. H6 Chi Minh.
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INVESTIGATION OF STACHYOSE, POLYSACCHRIDE AND SAPONIN
CONTENT OF TOTAL WATER EXTRACT FROM Stachys affinis TUBERS
IN DIFFERENCE EXTRACTION CONDITIONS

Doan Thi Tam ", Nguyen Thi Dung', Phan Van Ho Nam?, Ngo Thi Phuong Anh’,
Phan Thi Loc', Nguyen Dang Quan’

! Biotechnology Center of Ho Chi Minh City
2 Sai Gon Pharmaceutical Science and Technology Center

SUMMARY

Stachyose and polysaccharide are the main substances existing in Stachys affinis tuber, they have the ability to
prevent and treat diabetes, published by scientists in recent years. Currently, Biotechnology Center of Ho Chi
Minh City is a pioneer organization in cultivating and exploiting biological activities from Stachys affinis. In this
study, the total of the extract of a Stachys affinis tubers extracted by water at room temperature (RT), 80°C and
95°C, were determined performance recovery. The content of stachyose present in the extract is determined by
ultra-performance liquid chromatography mass spectrometry (UPLC - MS) method. The polysaccharide content
is determined by phenol - sulfuric acid method. The saponin content is determined by vanillin - sulfuric acid
assay. At 95°C heat extraction condition, the best total water extract recovery efficiency is 75.5%. The content of
stachyose and polysaccharide in the extract reached 95°C respectively 32.78% and 61.73% of the dry matter,
higher other samples. The saponin content of the 80°C extract sample was 70.17 mg/g dry matter difference was
not statistically significant compared to the 95°C extract sample with 62.41mg/g dry matter, higher than the
extract sample (RT) reach 41.54 mg/g dry matter. The total extract of a Stachys affinis tubers extracted with
water at 95°C heating condition will be used in the study to evaluate the hypoglycemic effect in mice.

Keywords: Diabetes, polysaccharide, UPLC-MS, saponin, stachyose, Stachys affinis, Sung thao.
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