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TOM TAT:

Than ré Sung thao (Rhizoma Stachydis affinis) duoc dung nhu mét thuc pham ciing nhu 1a mét vi
thudc trong y hoc ¢b truyén nham diéu trj nhiém tring, cam lanh va viém phéi. Trong nghién ciu
nay, ching t6i tién hanh phan tich dic diém hinh thai hoc, khao sat so b thanh phan hda hoc va thir
nghiém hoat tinh gdy doc té bao ung thu ctia than ré Sting thao. Pic diém vi phau duoc liéu nay da
duoc lam séng t6, nhitng thdng tin nay s& gop phan tiéu chuan hoa nguyén liéu Sting thao cho viéc
san xuat cac duoc pham an toan ¢ nguon gdc tu nhién. Két qua khao sat so bo thanh phan héa cho
thdy, than ré Stng thao chira nhom hop chat carotenoid, tinh dau, triterpenoid ty do, coumarin,
proanthocyanidin, polyphenol, va polyuronic. O nong d6 100 pug/mL, cac mau cao chiét cd kha
ning giy doc cac dong té bao ung thu phéi MDA-MB-231, ung thu gan Hep3B va ung thu c6 tir
cung Hela & mtrc d6 trung binh. Két qua nghién cau nay gop phan xac dinh dung dugc liéu Sung
thao ¢ Viét Nam bang cac diac diém hinh thai va vi hoc, ciing nhu cung cap nhiing thong tin quan
trong vé thanh phan duoc chét ciing nhu hoat tinh khang lai mét s6 dong té bao ung thu.

Tir khoa: Suing thao; Rhizoma Stachys affinis; stachyose; déc tinh té bao
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ABSTRACT:

The rhizoma Stachydis affinis is used as a food as well as a medicinal herb in traditional medicine
to treat infections, colds and pneumonia. In this study, we carried out morphological analysis,
preliminary survey of chemical composition and tested the cytotoxic activity of this rhizome. The
morphological characteristics had been clarified, and this information will contribute to the
standardization of herbal ingredients for the production of safe pharmaceutical products of natural
origin. Preliminary investigation results showed that this rhizome contains carotenoid compounds,
essential oils, triterpenoids, coumarins, proanthocyanidins, polyphenols, and polyuronics. At a
concentration of 100 pg/mL, the extracts were capable of causing moderate toxicity to lung cancer
MDA-MB-231, liver cancer Hep3B and cervical cancer Hela cell lines. The results of this study
contribute to the correct identification of this rhizome in Vietham by the morphology
characteristics, and provide important information on the medicinal ingredients as well as the
activity against some cancer cell lines.

Keywords: Sung thado; Rhizoma Stachydis affinis; morphology; cytotoxicity

I. PAT VAN PE

Cday Sung thao (Stachys affinis Bunge, Lamiaceae) la mot dugc liéu giau dinh dudng, voi
nhiéu hoat tinh sinh hoc c6 lgi cho stc khoe (Goren va cong sy, 2011; Rosa va cong sy, 2010).
Than ré Sung thao (Rhizoma Stachydis affinis) cing cac cao chiét di duoc st dung trong y hoc ¢
truyén nham diéu tri cac chting nhidém tring, cam lanh, bénh tim, bénh lao va viém phoi
(Alessandro va cong sy, 2016). Tuy nhién, cac nghién ctu vé thanh phan héa hoc caa loai Sung
thao duoc trong & Viét Nam theo phuong phap nudi cdy md con rat han ché, va tai Viét Nam hau
nhu chwa c6 nghién ciru ndo vé dic diém vi hoc, thanh phan héa hoc ciing nhu cac tac dung sinh
hoc cua loai nay. Do d6, viéc khao sat cac dic diém hinh thai vé vi hoc dé giup dinh danh, phan biét
va nham tranh nham I4n khi sir dung ciing nhu khao sét vé thanh phan hoa hoc gp phan 1am rd hon
cac cong dung cua duoc liéu ndy. Cac khao sat vé hoat tinh sinh hoc nham gép phan chiing minh
tinh an toan cua dugc liéu nay khi sur dung.

Trong nghién ciru trude day ctia nhom tac gia vé thanh phan hoé hoc cua duoc liéu Sting thao
dd phan lap dwoc 4 hop chat la stachyose, ethyl-a-galactopyranose, 8-O-acetyl harpagid va
harpagid, trong d6 stachyose dugc xem la chat danh dau cia duoc liéu nay (Nguyén Thanh Hoang
va cong su, 2021). Nghién ctru duoc thuc hién nham xay dung tiéu chuan chat luong cho duoc liéu
Sung thao va khao sét tinh an toan cua duoc liéu ndy khi sir dung trong san xuat cac san pham cé
lién quan. Trong cac nghién ctu tiép theo trén duoc liéu Suing thao da tién hanh khao sét chi tiét cac
ddc diém hinh thai, vi phiu va bot duoc liéu Sung thao. Thanh phan hoa thuc vat than ré Sung thao
c6 chita nhém hop chat: carotenoid, tinh dau, triterpenoid ty do, coumarin, proanthocyanidin,
polyphenol, chit khir, hop chét polyuronic. Cac phan doan cao chiét va cac hop chit stachyose,
ethyl-a-galactopyranose da dugc tién hanh thir doc tinh té bao trén cac dong té bao MDA-MB-231,
Hela, va Hep3B. Cac cao phan doan cao chiét (6 ndng do 100 pg/mL) va cac hop chét tinh khiét
phan lap duoc (& ndng do 100 puM) thé hién doc tinh & mirc d6 trung binh trén cac dong té bao thi
nghiém.
I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1 Poi twgng

Nguyén liéu ding cho khao sat hoa hoc 1a than ré siy kho cta cdy Sung thao (Rhizoma
Stachydis affinis), khdi lwong 700 gam. Than ré kho nay sau d6 duoc xay thanh bot tho (0,5 mm).
Nguyén liéu cho khao sat vi hoc 1a than ré Sung thao tuoi (50 g). Ca 2 dang nguyén liéu nay déu do
Cong ty C6 phan Duoc pham TIPHARCO cung cip (Thang 7 va Thang 8 nim 2018, Hinh 1).
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Hinh 1. Than ré Sung thao twoi (A) va siy kho (B)

2.2 Phuong phap nghién ciru
2.2.1 Khao sat thuc vat hoc

Quan sat cac cau tir ciia bot than ré kho Stachys affinis dudi kinh hién vi. Khao sat ciu tao vi
hoc than ré twoi Sung thao bang phuong phap cit nhuém va quan sat dudi kinh hién vi.
2.2.2 Phan tich so bé thanh phdn hoa thyc vat

Thuc hién trén 25 g duoc liéu, lan luot chiét kiét cac hoat chét voi cac dung méi c6 d6 phan
cuc tang dan (ether ethylic, con 95% va nudc) thu duoc cac dich chiét twong tmg. Xac dinh cac
nhém hoat chat trong ting dich chiét bang cac phan ang hoé hoc dic trung.
2.2.3 Nghién ciru phwong phdp chiét xudt, phdn ldp va tinh ché hop chdt chinh

Cao con 96° (Et9) va cao con 60° (Et6) cua than ré siing thao dugc tach thanh cac phan doan
don gian hon bang cach ding k¥ thuat phan bé long - 1ong véi cac dung mai hitu co. Phan 1ap hop
chat chinh trong duoc liéu bang phuong phap sac ky cot (SKC) nhu SKC ¢6 dién, SKC Diaion HP-
20. Theo ddi qua trinh tach phan doan bang sic ky 16p mong (SKLM), phét hién bang UV, thudc
ther vanilin sulfuric va kiém tra d6 tinh khiét bang hé théng HPLC-ELSD. Xac dinh ciu tric hoa
hoc hop chat phan 1ap dwoc dua trén cac dir liéu phé IR, MS va cac phd NMR 1 chiéu, 2 chiéu (*H,
3C-CPD, DEPT; HSQC, HMBC, COSY, NOESY).
2.2.4 Thir nghiém déc tinh té bao

Ba cao chiét ET9, ET6, Et-CF cung 2 hop chat stachyose va ethyl galactose dugc tién hanh
thir doc tinh trén cac dong té bao ung thu va MDA-MB-231, ung thu gan Hep3B va ung thu ¢ tir
cung Hela (Mosmann, 1983). Ba miu cao chiét dwoc pha thanh dung dich géc véi nong d6 100
mg/mL trong DMSO. Hop chét tinh khiét duoc pha thanh dung dich gbc véi ndng d6 100 mM trong
DMSO, sau d6 pha lodng thanh cic ndng d6 khac nhau sir dung trong cac thir nghiém. Phuong phap
MTT (3-(4,5-dimethythiazol-2-yl)-2,5-diphenyl tetrazolium bromide) la mot phuong phap so mau,
do do giam mau vang caa MTT (Mosmann, 1983). MTT tham gia phan tng oxy hoa kht vai ty thé
cia té bao va tao thanh cac formazan dang tinh thé. C6 thé dung mot sé dung mdi hitu co
(isopropanol) dé vira pha huy mang té bao va hoa tan cac tinh thé formazan, sau d6 do do hap thu
quang cua cac dung dich nay & budc séng 570 nm.
I1l. KET QUA VA THAO LUAN
3.1 Két qua khao sat thuc vat hoc
3.1.1 Dac diém bét dueoc liéu

Bot than ré sung thao khd ¢6 mau tring nga, min, mui thom, vi hoi ngot. Quan sat dudi kinh
hién vi gdm c6 cac thanh phan nhu mé ta & Hinh 2.
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Mach mang A Mach Vach Mach vong
Hinh 2. Bic diém bot va cau tir bot than ré Sung thao

1. Manh té bao biéu bi ¢6 15 khi 5. Manh mach vong, mach xoin,
2. Manh té bao biéu bi c¢6 16ng tiét 6. Manh mach mang

3. Manh biéu bi hinh da giac chira tinh dau 7. Manh mach vach.

4. Long tiét chan da bao, dau da bao, dau 1ong 8. Khéi nhya mau.

tiét co hinh tron, gdm 4 té bao.

3.1.2 Pac diém vi phdu

Mt cat ngang than ré Sung thao c6 tiét dién gan tron, 2 canh 18m, ¢6 nhiéu 16ng tiét ¢ 2 canh
16m. Lép biéu bi bén ngoai, 1 16p té bao, hinh chit nhat xép déu nhau, mang lép cutin mong. Ha bi
1-2 16p té bao hinh chix nhat, vach mong, kich thude khong déu. Mo day 2 - 3 16p, 1 loai md day
phién. M6 mém vo dao gom nhiéu té bao kha tron, dé hé khoang gian bao, c6 vach mong, kich
thudc khong déu, xép 16n xon. Noi bi hinh da giac, to nho khong déu, co dai caspary rd, tru bi gdm
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1 16p, té bao hinh da giac, vach cellulose, kich thudc bang 1/2 va xép xen k& té bao noi bi. Vong té
bao md day goc khdng lién tuc, tap trung nhiéu ¢ 4 goc. B6 libe gé nhiéu va phat trién & 4 gc. Mdi
b6 gom: libe 1 hop thanh timg bé, xép 16n xon. Libe 2 khoang 5 16p té bao, hinh chit nhat xép khé
ddng tam, xuyén tam. Tang phat sinh libe g khong lién tuc. G 2 mach gd xép roi rac, 16n xon. G
1 xép déu. B6 libe gb & phan canh khdng phat trién, hop thanh tirng bé nho, d6i khi chi co libe
khong thay g&. M6 mém tiy l1a mé mém dao, trong mé mém tiy ciing chira giot tinh dau (Hinh 3,
4),

N =

o O bh W

(A)

Hinh 3. Pic diém vi phiu tong thé (A) va chi tiét (B) than ré Sung thao

1. Long tiét da bao 5.Trubi
2. Biéu bi 6. Bo libe g0
3. M6 mém vo 7. M6 mém tuy

4. Noi bi dai caspary

A f
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1. Long tiét da bao
2. Biéu bi
3. M6 mém vo

4. Libe 1

3.2. Phan tich so bd thanh phan hoa thuc vat.
Bot than ré Sung thao kho dugc chiét 1an luot v6i 3 dung moéi co d6 phan cuc ting dan: Ether

ethylic, con 96 % va nudc theo So do 1.

Than ré Sting thao
(25 g bot khd)

Et,0 (Soxhlet)

\

Noo
Qar
O O >
N — D

B3 dugc liéu (1)

Dich chiét Et,0 (50 ml)

——» Dinh tinh

CBn 96% (hdi Iuu)

\

B dudk liéu (2)

Dich chiét con (50 ml)

I Dinh tinh

Nudc (cach thay)

\

B3 dugc liéu (3), bo

Dich chiét nudc (50 ml)

——» Dinh tinh

N

So' d0 1. So dd chuén bi céac dich chiét
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Két qua phén tich so bo thanh phan hoéa hoc cho thay than ré Sung thao c6 thé ¢ chira cac
nhoém hop chat nhu carotenoid, tinh dau, triterpenoid tu do, coumarin, proanthocyanidin,
polyphenol, chét khir, hop chat polyuronic. Ngoai ra, thanh phan hop chat alkaloid ciing duoc tim

thay trong dich chiét con (Bang 1).

Bang 1. Két qua dinh tinh so b thanh phan hda hoc trong than ré Sting thao

Thuaoc thir / Két qua dinh tinh trén dich | Két qua

Nhém hep chat | Céch thwc hién | Phan éng dwong tinh chiét dinh tinh
Ether Con Nuwé6c chung

Chat béo Nho dd 1én giay | C6 vét trong mo - - - Khéng
Carotenoid Carr-Price Xanh chuyén sansg do + - - Co
Tinh dau Bdc hoi t6i can | C6 mui thom ++ - - Co
Triterpenoid / Liebermann- Vong sam, 16p trén co +++ - - Co
Steroid Burchard mau xanh luc

Bertrand Két tua tring + ++ -

Bouchardat Két tua ndu do - + -

(Wagner) -
Alkaloid Valse Mayer Két tua tring - + - Ngr::léngo

Hager Két tua vang - - -

Dragendorff Két tiia vang cam, do - - -

cam

Coumarin Phat quang trong | Phat quang manh hon + +++ - Cé

kiem
Antraglycosid NaOH 10% DD kiém c6 mau hong - - - Khéng

toi do

Flavonoid Bot Mg/HCl1 dd | DD cé mau hong tai - - - Khéng

do
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Glycosid tim TT vong lacton | Tim - - - Khong
TT Xanthydrol Do min - * -

, HCI Do - - - Khéng
Anthocyanosid KOH Xanh - - -
Proanthocyanidin | HCI / t° bé +++ +++ - Co

DD FeCl; Xanh réu hay xanh - +++ - Cé
. den (polyphenol)
Tannin DD gelatin mubi | Tua bong trang - - - Khéng
(Tannin)
TT Liebermann | C6 vong nhan mau - 4 -
Saponin i ndu, do dén tim. Khong
Lac manh dd Tao bot bén - - -
nuoc
Acid hitu co Na,CO4 Sui bot - - - Khéng
Chat khir TT Fehling Tua do gach - ++++ - Cé
Pha loang véi Tua bdng trang-vang - - ++++
Hop chét con 96% nau ’ co
polyuronic Pha lodng véi Tua bong trang-vang - - ++++
aceton nau

* Khong quan sat duoc vi dich chiét c6 chia proanthocyanidin khi gap HCI/t° @3 chuyén sang do.
Ghi cha: (-) Khong co, (+) Co it, (+++) C6 nhiéu

3.3. Nghién ciru phwong phép chiét xuat, phan Iap va tinh ché hop chat chinh.

Cac qua trinh chiét xuat cao phan doan va phan lap cac hop chat tinh khiét duoc thuc hién va
trinh bay trong nghién ctru trude day cua Nguyén Thanh Hoang va cong su (Nguyén T. H. va cong
su, 2021). T6m tat qua trinh phan tach cac phan doan nhu sau: tir 500 g bot than ré Sung thao dugc
chiét nong 1an luot véi 10 lit EtOH 96% va 15 lit EtOH 60% thu dugc dich c¢on 96% va dich con
60%. C6 quay thu hoi dung méi thu dugc cao con 96% (Et9; 35,4 g) va cao con 60% (Et6; 358 g).
Et9 duoc lac phan bd véi CHCI3, ¢6 quay thu dugc cao CHCI3 (Et-CF; 5,6 g). Cao Et6 dugc hoa
véi mot lugng téi thidu nudc, két tua bang con 96% thu duoc phan tan (Et6N) va phan tia, gidu
polysaccharid (Et6S; 200 g). Qua qua trinh sic ky 16p mong so sénh voi stachyose chuan (Sigma,
USA), két qua cho thay thanh phan chinh caa duoc liéu Suing thao 1a cac oligosaccharid. Phan tich
cac dac diém hoa ly, va so sanh céc gia tri NMR cua hoat chat chinh trong cay nay cho thay, hoat
chat cha yéu la Sta-1 (stachyose) (Bang 2). Pay la chat danh diu (biomarker) trong Sting thao phuc
vu cho viéc kiém nghiém va tiéu chuan héa nguyén liéu Sting thao. Do tinh khiét caa hop chét
stachyose duogc tién hanh xac dinh bang HPLC-ELSD. Két qua cho thay hop chat stachyose c6 do
tinh khiét tinh theo dién tich dinh 1a 100% (Hinh 5).

ADC1 A, ELSD (FADUY_LH\11-07006.D)

B
1
= 5.198 - Stachyose
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Hinh 5. D tinh khi€t cua hop chat Sta-1 kiém tra bang h¢ thong
HPLC-ELSD (A), va pho khoi MS cua hgp chat (B)

=

miz

Bang 2. So sanh dir liéu phd *H va *C NMR cua Sta-1 va Stachyose

vi Sta-1 (D0, thuc do) Stachyose (D,0)
Puong C trd
*dc on, M, (J /H2) **4dC **X5C on, M, (J/H2)
19 | 1 08.1 4,99d (3,0) 100.6 97.9 4.99d (4.0)
20 | 2 68.3 3,81 m 71.0 68.3 3.81d (10.0)
oD-Galp [ 21 | 3 69.6 3,82m 72.2 69.5 3.84 d (3.0)
(terminal) [22 [ 4 69.3 3,98 m 72.0 69.3 3.98 d (1.0)
23 | 5 71.0 3,98 m 73.7 70.0 4.00 m (7.0)
24 | 6 61.2 3,73m 63.9 61.2 | 3.74d(13.0, 2H)
13 | 1 98.4 4,99 d (4,0) 101.1 98.4 4.99d (4.0)
14 | 2 68.5 3,81 m 71.2 68.5 3.83d (10.0)
aD-Galp | 15 | 3 69.4 3,89 m 72.1 69.4 3.91d (3.0)
(internal) | 16 | 4 69.4 4,02m 72.1 69.4 4.04d (1.0)
17 | 5 68.8 4.14 dd (7,0; 5,0) 71.5 68.8 4.14 dd (8; 5)
18 | 6 66.5 371m 69.2 66.5 3.72d (11.0)
3,84 m 3.87 d (11.0)
7 11 92.1 5.42 d (3,5) 94.8 92.1 5.42 d (4.0)
8 | 2 71.0 3,55 dd (10,0; 3,5) 73.7 71.0 3.57 d (10.0)
9 | 3 72.8 3,74m 75.5 72.8 3.75d (9.0)
oD-Glcp ["10 | 4 69.6 3,51t(9,5) 72.2 69.5 3.53 d (10.0)
11 | 5 71.3 4,04 m 74.0 71.3 4.06 dd (9; 4)
12 ] 6 65.9 3,66 m 68.6 65.9 3.67 d (13.0)
4,02m 4.05d (13.0)
1|1 61.5 3,66 m 64.2 61.5 3.67m
2 | 2 | 1038 — 106.5 | 103.8 —
3 | 3 76.5 4.22 d (8.5) 79.1 76.4 4.22.d (9.0)
pD-Fruf | 4 | 4 74.1 4,04 m 76.8 74.1 4.06 d (9.0)
5 | 5 81.4 3,87 dd (7,0; 3,5) 84.1 81.4 | 3.89dd (7.0; 4.0)
6 | 6 62.5 7,76 m 65.2 62.5 3.77 d (12.0)
3,81 m 3.83d (12.0)

*dc cua Sta-1 (ppm, thuc do trong D,0, 125 MHz), J = Hz, dung chuan la TMS.
**dc cua Stachyose (ppm, do trong D,O, 100 MHz), chuén la TSP. (MyIntyre, D. D. va cong su,
1989). ***gc cua Stachyose da dugc hi¢u chinh theo chuan TMS.
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3.4. Panh gia hoat tinh dgc té bao

Ba cao chiét ET9, ET6, Et-CF cung 2 hop chét stachyose (Mylntyre va cong su, 1989) va
ethyl galactose (Yang va cong su, 2013) duoc tién hanh sang loc hoat tinh gy doc té bao ung thu
vl MDA-MB-231, ung thu gan Hep3B va ung thu ¢ tir cung Hela. Két qua duoc trinh bay trong
Bang 3 va Hinh 6.

Bang 3. Két qua thur doc tinh té bao cta cac miu

Ty 18 song s6t cia té bao (CV%)

MU Néng | MDA-MB-231 | Hep3B Hela
do % TB . ;. | %TB . .| %TB .
P Sai so P’ Saiso | ¢ Sai so

song song song
Control (-) [100.0 [1.15 |1000 |1.34 |[100.0 |1.36

30 7293 |0.37 64.85 |1.50 |64.85 |1.50
100 64.16 | 1.09 59.11 |0.65 |59.11 |0.65
30 7891 |1.34 9535 [0.74 |9535 |[0.74
100 69.66 | 0.29 60.23 | 0.59 |60.23 |0.59
30 69.94 | 1.40 8144 | 1.78 8144 | 1.78
100 55.13 |0.19 7598 |0.81 |7598 |0.81
30 64.61 | 0.50 7051 |149 |7051 |1.49
100 56.76 | 1.66 65.07 |0.62 |65.07 |0.62
30 85.70 |0.93 7797 (044 | 7797 |044
100 67.30 | 1.27 59.03 |1.15 |59.03 |[1.15
Camptothecin* 0.1 69.56 | 1.27 57.06 |135 |67.68 |2.88
(UM) 5 37.65 |1.21 1861 |056 |26.74 |2.16

*Camptothecin: duoc sir dung lam chat déi chang
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Hinh 6. Két qua thu doc tinh trén cac dong té bao MDA-MB-231, Hep3B, Hela

Két qua tir Bang 3 va Hinh 6 cho thiy, & ndng d6 100 pg/mL, cac mau cao chiét Et9, Et6, Et-
CF va hai hop chat tinh khiét stachyose, ethyl galactose c6 kha ning gy doc té bao ung thu phoi
MDA-MB-231, ung thu gan Hep3B, ung thu cb tir cung Hela & mirc d6 trung binh. O nong do 30
ng/mL, cao chiét Et-CF hoat tinh ¢ ché chi thé hién trén té bao ung thu phéi MDA-MB-231. Cao
chiét Et9 cho thay hoat tinh &c ché ca 2 dong té bao ung thu gan Hep3B, ung thu ¢ t cung Hela ¢

I




\ ' S6 01, 57-66, 2022

muc trung binh. O ndng d6 30 UM, cac hop chat tinh khiét déu khong thé hién hoat tinh gdy doc
trén ca 2 dong té bao ung thu gan (Hep3B) va ung thu ¢b tir cung (Hela).
IV. KET LUAN

Tir cac duoc lidu than ré Sung thao tuoi va kho da khao sat chi tiét cac dac diém hinh thai, vi
phau va ciu tir bot duoc lidu Sung thao. D3 xay dung tiéu chuan kiém nghiém cho duoc liéu Stng
thao duya trén cac dic diém thuc vat hoc. Qua khao sat so bd thanh phan héa thuc vat cho thay than
ré Sting thao (Rhizoma Stachydis affinis) c6 chira chu yéu cac nhém hop chét: carotenoid, tinh dau,
triterpenoid tu do, coumarin, proanthocyanidin, polyphenol, chit khir, hop chat polyuronic. Tét ca
cac cao chiét va chat tinh khiét déu thé hién doc tinh & mirc d6 trung binh trén cac dong té bao thu
nghiém & nong do thir nghiém 100 pg/mL ddi véi cao chiét va 100 uM d6i vai chat tinh khiét. O
ndng d6 thap hau hét céc cao chiét va chat tinh khiét déu khdng thé hién doc tinh té bao. Diéu nay
cho thiy duoc liéu Sting thao c6 tinh an toan trong str dung 1am nguyén liéu duoc cho cac ché pham
co lién quan.

TAI LIEU THAM KHAO

Alessandro, V., Claudio, F., Diana, C., Armandodoriano, B., Mauro, S., Kevin, C., Dennis, F., Stefano, F., Filippo, M.,
Anna, R.L., & Giuseppe, C. (2016). Polar constituents, protection against reactive oxygen species, and
nutritional value of Chinese artichoke (Stachys affinis Bunge). Food Chemistry, 221, 473-481.

Goren, A.C., Piozzi, F., Akcicek, E., Kilic, T., Carikc, S., Mozioglu, E., & Setzer, W.N. (2011). Essential oil
composition of 24 Stachys species and their biological activities. Phytochemistry Letters, 4, 448-453.

Mosmann, T. (1983). Rapid colorimetric assay for cellular growth and survival: application to proliferation and
cytotoxicity assays. Journal of Immunological Methods, 65 (1-2), 55-63.

Mylntyre, D. D., & Vogel, H. J. J. J. 0. N. P. (1989). Complete assignment of the *H-NMR spectrum of stachyose by
two-dimensional NMR spectroscopy. Journal of Natural Products, 52(5), 1008-1014.

Nguyen, T. H., Vo, V. L., Nguyen, V. K., Vo, T. B. H, Pham, Q. B., Nguyen, T. V. P., & Ma, C. T. (2021). Chemical
constituents from chinese artichoke rhizome (Stachys affinis Bunge) and their anti-microbial activities. Journal
of Medicinal Materials, 26 (1-2), 15-19.

Rosa, T., Lorenzo, P., & Francesco, M. (2010). Phytochemical and biological studies of Stachys species in relation to
chemotaxonomy: A review. Phytochemistry, 102, 7-39.

Yang, S.J., Liu, M. H., Liang, N., Xiang, H. M., & Yang, S. (2013). Chemical constituents of Cyrtomium fortumei (J.)
Smith. Natural Product Research, 27 (21), 2066-2068.

I




