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Tém tit - Valeriana hardwickii Wall. Caprifoliaceae, tén tiéng
Viét 1a “Nir lang”, dugc st dung trong y hoc ¢o truyen voi tac
dung chdng co giat, an than, chéng mét moi va tri day bung kho
tiéu. Bai bao nay tong hop cac dac diém thuc vat, thanh phan hoa
hoc, tac dung duogc ly va cong dung cia cay Nit lang. Terpenoid,
flavonoid, iridoid va tinh dau 1a nhiing chét chuyén hoa thir cip
chinh. Cac thanh phén chinh cua tinh ddu nhu valeracetat, bornyl
acetat, va metyl linoleat dugc phan tich bing GC-MS. Céac
valepotriate (hgp chit iridoid) hop chét dic trung coa chi
Valeriana cling dugc xac dinh trong Valeriana hardwickii. Hop
chét phenol dwoc phén tinh dinh lu'cng bang phuong phap UPLC
va UHPLC. Céc tac dung chong co thit, chdng oxy hoa, gdy doc
té bao, giai lo 4u va an thdn cua Valeriana hardwickii da dwoc
nghién ctru. Dya trén cac dir liéu khoa hoc da dugc cong b, loai
nay 1a mot ngudn cung cip ddi dao cac thanh phan héa hoc va la
moét loai duoc lidu tiém nang.

Tir khéa - Valeriana hardwickii; Caprifoliaceae; Nit lang

1. Gigi thiéu

O Viét Nam c6 2 loai V. hardwickii (Nir lang) va V.
jatamansi (Si to) [1]. Trén thé gioi V. hardwickii moc & An
Do, Trung Qubc, Mianma, Malaysia, va Indonesia. O nudc
ta, Nit lang (V. hardwickii) moc & O Quy Hd, Ta Giang
Phinh, nai Ham Rong, Xa Xén, Sapa, Ha Giang (Pdng
Vian, Méo Vac), Quang Nam (Tra My: Ngoc Linh), Kon
Tum (Pik Té: Ngoc Linh), va Lam Dong (Pa Lat) [2].

Nir lang c6 thanh phan héa hoc chinh 12 tinh du, iridoid
(valepotriate), flavonoid, va terpenoid. Mot sé tac dung
dugc ly cua cay ciing dd dugc nghién cru nhu tac dung
giam co that, gidm tiéu chay, giam lo 4u, chéng tram cam,
tac dung chong oxy héa [3]. O Viét Nam, than ré dugc ding
lam thudc than kinh tim, chdng co thét, ca cay dung lam
thudc chira phong thap, dau da day, diéu kinh, sét & tré em
[1]. Trong bai béo nay, cac thong tin da dwgc tong quan
bao gém thuc vat hoc, thanh phan héa hoc, tac dung sinh
hoc va cong dung vé cay Nir lang (V. hardwickii) tir nhiéu
ngudn tai liéu tham khao khac nhau. Ni lang (V.
hardwickii) 1a dugc ligu co tiém ning 16n trong phat trién
thubc co tac dung an than, giai lo au la bénh phé bién trong
thoi dai hién nay.

2. Téng quan vé chi Valeriana

Chi Valeriana thugc ho Kim Ngén (Caprifoliaceae) theo
APG 1V (trude day thudc ho Nir lang, Valeriar]aceae) co
khoang 250 loai, phan bo khap the gigi. Thanh phan hoa hoc
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chinh cua cac loai thugc chi Valeriana chu yéu chira tinh
dau, iridoid (valepotriate nhu valtrate, isovaltrate...),
triterpenoid, flavonoid, acid phenol, lighan, va alkaloid [4].
Ngoai ra, con cO acid amin (arginin, acid y-butyric,
glutamin, tyrosin), acid béo, cholin va cac chit vo co khac.
Ham lugng tinh dau va thanh phan c4u tao cua tinh dau &
chi Valeriana rat khac nhau [5]. Hién nay, ¢ hon 150 hop
chit trong thanh phan tinh dau dugc tim thy trong chi
Valeriana. Thanh phan tinh dau 1a monoterpenoid va
sesquiterpenoid v6i nhimg cau tir chinh 13 bornyl acetat,
valerianol, valeranon, cryptofauronol, va valerenal [6].
Ngoai thanh phan tinh diu, chi Valeriana co khoang 130
iridoid da phan l1ap [7]. Iridoid quan trong nhét trong ho
Valerianaceae la cac valepotriate (Valeriana epoxy triester).
Valepotriate c¢6 ciu trac monoterpenoid cyclopentan-c-
pyran va dugc xép vao 4 nhém di-en, mono-en, valtrat
hydrin, va desoxy mono-en [8]. Ngoai ho Valerianaceae,
valepotriate con duoc tim thay trong Viburnum, Sambucus
(Adoxaceae, trudc day thudoc ho Caprifoliaceae) va
Penstemon (Plantaginaceae). Ngoai cac valepotriate, trong
chi nay con cé céc iridoid nepetalacton [4].

Nhiéu tac dung sinh hoc cia cac loai thudc chi
Valeriana di duoc nghién ctru bao gom tac dung 1én hé
than kinh, tac dung chdng co giat, tac dung chong oxy hoa,
tac dung khang viém, khang virus, khang khuén, tac dung
1én hé tim mach... [4]. Cong dung lam thudc an than tri mét
ngu la cong dung ndi bat cta céc loai thudc chi Valeriana
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bao gém loai V. officinalis dugc dung & chau Au [5].
V. prionophylla dugc dung phd bién & Guatemala, Mexico,
va Costa Rica [9]. V. fauriei dugc dung trong y hoc ¢d
truyén Trung Qudc va Nhat Ban. V. capensis duoc dung
trong y hoc ¢6 truyén chau Phi [10]. Si to (V. jatamansi) dé
tri nhtrc dau, dau da day, dau cac khép xwong, thity thiing,
kinh nguyét khong déu, don nga ton thuong, mun nhot. Dé
dung ngoai, than ré véi luong thich hop duoc dap nho, dap
vao chd dau. O Van Nam (Trung Qudc), toan cdy va than
ré dung trj bung day truéng dau, non mura tiéu chdy, phong
han cam mao va ho do lao luc. O An Do, ngudi ta dung ré
tri dong kinh, hysteria va co giat, cling dung chita chiing
tim d4p nhanh, c6 khi dung tri dau rudt [1].

3. Téng quan vé loai Nir lang (V. hardwickii)
3.1. Thuc vt hoc
3.1.1. M0 ta thyc vat

La cay thao, cao khoang15 cm dén 1 m (Hinh 1). Than
ré ngan, dai 1-4 cm. R& va than ré c6 mui dic trung. Than
c6 tiét dién tron hoi nhé 4 goc, than non mau xanh, than gia
do tia, 10ng to thua, nhidu & phan mat la. La moc ddi, c6
16ng, 14 kép 16ng chim 1¢, 3-5 14 chét, dai khoang 5-25 cm.
Hoa Iudng tinh, mau tréng, déu, cum hoa moc thanh xim
ngu; L4 bac nho, phién hinh miii mac, hoa dai khoang 1,5-
2,5. Trang hoa 5 canh hop phia du6i thanh éng hep. Pai
dinh véi bau, c6 10 rang nhon, xép 1 vong, phat trién cham
16ng mao trong qua chin. B nhi ¢6 3 nhi, chi nhi ngén, bao
phén 20, 4 thi phén, ntt doc. Bo nhuy gém voi nhuy dai
khoang 2,8 mm, dau nhuy chia 3 thiy, bau ha, 1 nodn phat
trién thanh qua. Qua bé det, dai khoang 3-4 mm, rong 2,5-
3 mm, ¢4 16ng trén v6 qua, mang dai ton tai gdm 10 ring
nho phat trién thanh chum long [1 1]

Hinh 1. Hinh thdi hoc cua Valeriana hardwickii

Ghi chai: A. Cum phdt hoa kiéu xim B. Ld kép léng chim moc doi,
3-5lacheét C. Cdy non ld khong xé D. Qua mang chiim l6ng mao
do dai phat trién E. Qua cat ngang F. Nu hoa G. Hoa nd véi qua
bat dau phat trién H. Hoa déu, lwong tinh, 5 canh hoa |. Nhuyy voi
dau nhuy chia 3 thuy J. Hat phan 2 6, nut doc, 4 tui phan.

Cay moc ¢ d6 cao khoang 1500 m trd 1én, & khi hdu 6n
ddi, cdy moc noi bui hoi thua, Am thép, ven sudi voi do che
phu khoang 10 %. Cay moc noi anh sang nhiéu thi thdp hon
cay moc trong bui.

bac dlem vihoc cua V. hardwickii cling dugc phén tich.
RE ¢6 céu tao cip 2, g0 2 chlem tam; Than c6 cau tao cap
2, ¢6 nhiéu long tiét; L4 co gbe 14 mang 3 bo libe gb roi
nhau, ¢6 nhiéu 1ong fiét [11].

3.1.2. Déc diém bét duoc liéu

RE co c4c cAu tir bao gom manh md mém, long hut,
mach mang, mach Xo0én, hat nhya mau do6 nau; Than c6 cac
cAu tir sau: Manh mé mém, dam té bao mo clng, s01 mod
ciing, mach mang, mach x0én, mach diém, long tiét chan
don bao, dau da bao, hat nhya mau dé nau; L4 ¢ manh
biéu bi mang 15 khi kiéu hdn bao, manh md mém, 16ng tiét
chan don bao dau da bao, 16ng che chd don bao va da bao
¢4 bé mat san sui, mach xodn, hat nhya mau d6 nau [1 1].
3.2. Thanh phan héa hoc ciia V. hardwickii
3.2.1. Tinh dau

Tinh dau cua ré V. hardwickii var. arnottiana &
Hymalaya c6 28 hop chat, chiém 92,1 % tong thanh phan
khong bay hoi, chi yéu 14 cac sesquiterpen (50,6 %). Thanh
phan chinh cua tinh dau 1a valeracetat (17,3 %), bornyl
acetat (15,3 %), methyl linoleat (11,7 %), cuparen (10,4 %)
va a-cedren (6,2 %) [12].

Tinh déu cua r&, than r V. hardwickii var. hardwickii &
Hymalaya c6 20 hop chét, thanh phan chinh 1a bornyl
acetat (20,45 %), cis-caryophyllen (3,22 %), va thymol
methyl ether (1,81 %). Trong d6, c6 epoxysesquithujen la
mot sesquiterpen epoxid, khong tim thiy ¢ cac loai
Valeriana khac [13].

Tinh dau cua ré V. hardwickii moc Hymalaya c6 31
hop chét, chiém khoang 89,6 % tong thanh phan khong
bay hoi. Thanh phan chinh 1a methyl linoleat (21,1 %),
valeracetat (11,6 %), bornyl acetat (11,2 %) va a-terpinyl
acetat (4,7 %) [14].

V. hardwickii & Viét Nam, & ré, than, 14 cta loai
V. hardwickii c6 s6 thanh phan dwoc xac dinh twong tng la
62, 31, 31, tuong ung vai 89,9 %, 89,8 % va 91,9 % téng
thanh phan khong bay hoi. Thanh phin chinh trong tinh
dau r 14 acid isovaleric, a-pinen, camphen, borneol, bornyl
acetat, a-gurjunen, maaliol, spathulenol, va valeranon.
Tinh dau cua than c6 chira thanh phan chinh: borneol,
trans-anethol, a-gurjunen, maaliol, caryophyllen oxid, va
andallo-aromadendren oxid. Thanh phan chinh cua tinh
dau la 1a isovaleric acid, camphen, bornyl acetat,
a-gurjunen, maaliol, caryophyllen oxid, neophytadien, va
hexahydrofarnesyl aceton [15].

3.2.2. Hop chdt khéng bay hoi

Tir cac nghién ctru cho thiy, cic hop chét khong bay
hoi cua V. hardwickii chu yéu thuoc hai nhom hop chat
chinh bao gom terpenoid (triterpenoid, iridoid...), va
flavonoid (Hinh 2).
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Cac terpenoid bao gom acid ursolic (1) va acid
oleanolic (2) dugc tim thdy trong ré va than ré [16].
Triterpen c6 3 vong 7/12/7: Volvalerenol A (3) dugc phan
lap tir ré [17]. Hai monoterpen: - (-)-bornyl ferulat (4),
(-)-bornyl caffeat (5) va 2 sesquiterpen: 4o,5a-epoxy-84-
hydroxy-1-a-hydro-a-guaien (6) va 4a,5a-epoxy-1-
hydroxy-a-guaien (7) dugc phan 14p tir toan cay [18], [19].

Iridoid bao gom valechlorin (8) va isovaleroxyvaltrat
hydrin (9) dugc tim thiy trong r& [20]. Hop chat 6,10,11-
trihydroxy dihydronepetalacton (10) dugc phan 1ap tir phan
trén mat dat, 13 hop chat mai lan dau duoc biét [21].

C6 muoi sau flavonoid da dugc phan 18p tir toan ciy
bao gom syzalterin (11), 6-methylapigenin (12),
5-hydroxy-7,4'-dimethoxyflavon (13), genkwanin (14),
acacetin (15), apigenin (16), quercetin (17), tricin (18),
(-)-farrerol (19), isosakuranetin (20), 5,3',4'-trihydroxy-7-
methoxyflavanon (21), linarin (acacetin 7-O-rutinosid)
(22), neobudofficid (acacetin 7-0-(6"-0-0-L-
rhamnopyranosyl)-S-neohesperidosid) (23), neodiosmin
(Diosmetin  7-neohesperidosid) (24), va rhoifolin
(apigenin—7—O—neohesperidosid) (25) [18], [21].
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Hinh 2. Cdu tric héa hoc cia cic hop chdt cé trong V. hardwickii
Ghi chai: Terpenoid tir (2) 2(7), iridoid (8) =(10) va flavonoid (9) =(25)
3.3. Cdc phwong phdp phan tich, dinh tinh, dinh lwong
(HPLC, UPLC)

Cac hop flavonoid chinh gf”)m ¢o6 rhoifolin,
neobudofficid, linarin va mot hop chat phenolic la acid
chlorogenic di duoc x4c dinh ham lugng bang phuong
phap UHPLC-MS. Acid clorogenic c6 trong cac bo phan
ctia V. hardwickii bao gom 14 1a 1,76 %, trong than 14 8,23
% va trong ré 1a 1,68 %, ham luong cic flavonoid trong 14
V. hardwickii bao gém rhoifolin 1a 0,86 %, neobudofficid
140,19 % va linarin 1a 1,95 % [22]. Ngoai ra, cac hop chit
nay ciing dwoc xac dinh ham luong bang phwong véi
UPLC-PDA ¢ 1a: acid clorogenic (1,24 %) rhoifolin 0,69
%, neobudofficid 0,05 % va linarin 1,25 % [3].

3.4. Tdac dung sinh hoc ciia V. hardwickii
3.4.1. Tdc dung chong co thdt va giam tiéu chdy

Cao chiét methanol than ré V. hardwickii gay ra su trc
ché phu thl}(f)c nong do su co that ty phat (0,01-1 mg /mL)
va su co that gay boi kali (0,01-0,3 mg/ mL) trén hoi trang
tho. Dung cao chi€t V. hardwickii trude khi uong dau thau
dau, cao chiét th¢ hién tac dung bdo vé chong ti€u chay
20 % ¢ lieu 100 mg/kg va 60 % ¢ lieu 300 mg/kg. Tai licu
thir nghiém, than ré V. hardwickii it hiéu nghiém hon
loperamid. Tac dung chan kénh canxi cta dich chiet dugce
cho la tac dong trung gian cho tac dung chong co that va
tac dung chong tiéu chay [23].
3.4.2. Tac dung chang oxy héa

Tac dung chdng oxy hoa v6i DPPH cua ré, than, va la
quy theo turong duong trolox lan luot 12 9,11; 6,53 va 13,71
mg/g ¢ V. hardwickii. Tac dung chong oxy hoa véi FRAP
trén ré, than, I4 tinh theo twong duong trolox lan luot 1
1,12; 0,69; 1,87 mg/g ¢ V. hardwickii [24]. Tinh dau cua
Nt lang c6 tinh chong oxy hoa [25].
3.4.3. Tdac dung déc té bao

Hop chét 4a,50-epoxy-8p-hydroxy-la-hydro-a-guaien
(6) va 4a,5a-epoxy-1-hydroxy-a-guaien (7) cho thay doc tinh
té bao yéu ddi voi phdi dong t& bao ung thu biéu mo tuyén
(A549) va u gan (Bel7402) v6i ICsp 9,2 va 8,5 uM [19].

Linarin (22), isovaleroxy valtrat hydrin (9) khéng gay
doc trén dong té bao neuroblastoma N18TG2 ¢ cac ndng
d5 0,01; 0,1; 1 va 10 pg/mL [24]. 6,10,11-trihydroxy
dihydronepetalacton (10) khong doc tinh trén 3 dong té bao
MDA-MB 231, HCT 116 va leukemia [21].

3.4.4. Déc tinh cap, chong tram cam va gidi lo au

Cac cao chiét nudc, cao chiét EtOH 45 % va cao dich
loromethan cua V. hardwickii khong gay doc tinh cap trén
chuét véi lidu lan luot la 5000, 11900 va 14640 mg/kg
chuot. Két qua thur nghiém cac cao trén thir nghiém moi
truong ma, hai ngin sang t6i va boi gang stc di cho thay
cac cao chiét co tac dung chong tram cam, glal lo &u trén
chudt vai liéu 1/10 va 1/20 liéu thir doc tinh cap [26].
3.4.5. Tac dung khdac

Cao chiét cua Nit lang c6 tinh khang khuan [27]. Tinh
dau Nit lang c6 tinh khang khuan va chong nam [28].

3.5. Cong dung trong y hec cé truyén V. hardwickii

Theo y hoc ¢ truyén, Nit lang co vi ngot, déng, tinh
binh, tac dong vao 2 kinh: tdm, can. Cay c¢ tac dung ninh
tdm, an than, hoat huyét, théng kinh. Loai nay twong dbi
hiém ¢ Viét Nam. Hoat chit tir than ré dung lam thudc than
kinh tim, chdng co thit, ca cay dung lam thudc chita phong
thip, dau da day, diéu kinh, sét & tré em [1], [2].

O An Do, than 1& cia V. hardwickii dugc ding nhu than
ré V. officinalis dé chira hysteria, dong kinh, ching mua
giat, chung loan than kinh, chén thuong thoi chién, chung
loan than kinh chtrc nang. Than ré ciing ding dé 1am hwong
liéu. Ngoai ra, ré con dung dé trj roi loan duong tiét nigu,
dau khop, co giat [1], [29, 30]. O Trung Qudc, toan cdy va
than r& dwoc dung tri than kinh suy nhuoc va mat ngu; C6
noi dung tri kinh nguyét khong déu, don nga ton thuong va
phong thip dau xuong [1].
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O Pakistan, Myanmar va Srilanka, V. hardwickii dugc
sir dung dé 1am gia vi ciing nhu 1am thudc. V. hardwickii
dugc lam thube bo ndo, thudc chéng dong kinh, thude tay
giun, thudc an than, loi tiéu, thudc kich thich tinh duc,
thudc didu kinh, chong co that, tri tiéu chay [23].

Nir lang V. hardwickii dwoc dung véi liéu 10 g ham voéi
100 mL nuéc s6i, dé nguodi udng trong ngay hoac nghién
duoc liéu thanh bot udng vai liéu 1-4 g/ ngay, co thé thai
nhé duoc liéu, ngdm ethanol 60 % vai ty 1€ 1/5, ngay dung
2-10 g pha loing, ngoai ra con dung dang cao mém, ngay
dung 1-4 g [1].

Viéc khai thac va chiét xuat qua muc lam cho loai nay
& An d6 c6 nguy co de doa tuyét chung [31].

Viéc tong quan vé Nir lang V. hardwickii cho thay, cac
nghién ciu vé duogc liéu nay khdng nhiéu so véi loai V.
officinalis hoac V. wallichii. Hién nay, & Viét Nam ciing
nhu trén thé giGi rat it bai bao téng quan vé duoc liéu nay.

4. Két luan

Bai tong quan vé Nir lang (V. hardwickii) da gigi thiéu
khai quat vé cac khia canh cua cay bao gom thyc vat hoc,
héa hoc, tac dung dugc ly va cong dung. Qua bai bao nay,
ngudi doc s& ¢6 nhiéu thdng tin hitu ich ve mot duoc licu
¢6 tinh an than, giai lo au, dong thoi gitp cho dugc lidu Nit
lang duoc biét dén nhiéu hon & Viét Nam va trén thé gigi.
Théng qua bai tong quan nay, cac nha nghlen cuu ciing mo
rong husng nghién ciru méi va phat trién thudc cé ngudn
gdc tir duoc lieu nay dé diéu tri va phong ngira cac bénh
lién quan t6i cong dung. Hién nay, Dugc dién Viét Nam V
chua c6 chuyén luan vé duoc liéu nay nén cac thong tin
trong bai bao nay la nguon tai liéu phong phu, hitu ich. Bai
tong quan nay la bai cong bé du tién day du vé V.
hardwickii & Viét Nam.

TAI LIEU THAM KHAO

[1] Vo Van Chi, Tir dién thie vdt thong dung, NXB Khoa hoc - K§ thuat,
Ha Noi. 2002.

[2] ViénDugc Liéu, Cdy thudc va déng vit lam thuéc & Viét Nam, NXB
Khoa hoc va Ky thuét, Ha Noi, 2003, 11, 484-6.

[3] Vi N. T. vacs., “Method development for quantification of main
phenolic compounds from Valeriana hardwickii Wall”, Tap Chi
Dueoc Liéu, 26, 3, 2021. 164 — 169.

[4] Wang Y, et al., “Chemical constituents of plants from the genus
Valeriana”, Mini-Reviews in Organic Chemistry, 7(2), 2010. 161-172.

[5] Houghton P J., Valerian: The Genus Valeriana, Medicinal and
Aromatic Plants - Industrial Profiles, ed. Hardman Roland. Vol. 1.
Amsterdam - The Netherlands: Harwood Academic, 1997. 142.

[6] Upton Roy, et al, American Herbal Pharmacopoeia: Valerian root:
Valeriana officinalis - Analytical quality control and therapeutic
monograph  [cited 2017  12-May];  Available  from:
http://www.herbal-ahp.org/documents/sample/valerian.pdf.

[7] Chen Heng-Wen, et al, “Chemical Components and Cardiovascular
Activities of Valeriana spp”, Evidence-Based Complementary and
Alternative Medicine, 2015, 11-15.

[8] Bos R, et al, “Determination of valepotriates”,
Chromatography, 967(1), 2002, 131-146.

[9] Piccinelli A. L, et al., “New lignans from the roots of Valeriana
prionophylla with antioxidative and vasorelaxant activities”,
Journal of Natural Products, 67(7), 2004, 1135-40.

[10] Sharma M, et al, “A comprehensive pharmacognostic report on

Journal of

Valerian”, International Journal of Pharmaceutical Sciences and
Research, 7(1), 2010, 6-40.

[11] Huynh Loi va CS, “Nghién ctru vé cay Nit lang Harwicke I. Khao
sat thuc vathoc cdy Nit lang Hardwicke (Valeriana hardwickii Wall.
Valerianaceae)”, Tap Chi Y Hoc thanh pho Ho Chi Minh, 15 (1),
2011, 612-616.

[12] sati S, et al, “Essential oil composition of Valeriana hardwickii var.
arnottiana from the Himalayas”, Flavour and Fragrance Journal,
20, 2005, 299-301.

[13] Chandra S. Mathela, et al., “Epoxysesquithujene, a novel
sesquiterpenoid from Valeriana hardwickii var. hardwickii”,
Fitoterapia 78 (2007) 279-282.

[14] Das J, et al, “Volatile Constituents of Valeriana hardwickii Wall.
Root Oil from Arunachal Pradesh, Eastern Himalaya”, Records of
Natural Products, 5(1), 2011, 70-73.

[15] Loi H., et al., “Comparative analysis of the essential oils of Valeriana
hardwickii Wall. from Vietnam and Valeriana officinalis L. from
Austria”, Journal of Essential Oil Research, 25 (5), 2013, 409-414.

[16] Loi H., etal., “Studies on Valeriana hardwickii Il. Isolation of terpenoid
from stems and roots of Valeriana hardwickii Wall. VValerianaceae”, Tap
chi Y Hoc thanh phd Hé Chi Minh, 18 (2), 2014, 478 — 480.

[17] Wang P. C., et al., “Volvalerenol A, a new triterpenoid with a 12-
membered ring from Valeriana hardwickii”, Organic Letters,
15(12), 2013, 2898-901.

[18] Chai S. W., et al, “Chemical constituents from whole plants of
Valeriana hardwickii ”, Zhongguo Zhong Yao Za Zhi, 40(20), 2015,
4007-11.

[19] Wang M Y, Yong- et al, “Two new guaiane-type sesquiterpenoids
from Valeriana hardwickii and their cytotoxicity”, Journal of Asian
Natural Products Research, 19(10), 2017, 987-992.

[20] Loi H., etal., “Iridoids and flavonoids from Valeriana hardwickii Wall”,
Journal of Pharmacognosy and Phytochemistry, 5(3), 2016. 245-249.

[21] Hong L. T. T.etal., “New iridoid from Valeriana hardwickii Wall”,,
Vietnam Journal Chemical., 59(1), 2021. 12-16.

[22] Huynh Loi va cs, “Xay dung quy trinh dinh lugng cac flavonoid va
acid clorogenic trong Nit lang (Valeriana hardwickii) bing UHPLC-
MS”, Tap Chi Y Hoc Thanh Phé Hé Chi Minh, 2 (23), 2019. 12-13.

[23] Bashir S., et al., “Antispasmodic and antidiarrheal activities of
Valeriana hardwickii Wall. Rhizome Are Putatively Mediated
through  Calcium  Channel  Blockade”,  Evidence-Based
Complementary and Alternative Medicine, 2011. 304-309.

[24] Huynh Loi va cs, “Nghién ciru v& cay Nit lang Hardwicke 111 — Doc
tinh trén dong té bao thn kinh cua isovaleroxyvaltrat hydrin va
linarin phan 1ap tr N@ lang Hardwicke (Valeriana hardwickii Wall.
Valerianaceae) va tic dung chdng oxy hod clia Valeriana hardwickii
va Valeriana officinalis”, Tap Ch/ Y Hoc Thanh Phé Hé Chi Minh,
Phu ban 19(3), 2015. 574-580.

[25] Yousuf, S., et. al., “Evaluation of Free Radical Scavenging activities
of Essential Oil Extracted from Valeriana hardwickii”.
EFFLATOUNIA-Multidisciplinary Journal, 5(2), 2021.

[26] Loi H. va CS, “Acute toxicity and anxiolytic, tranquilizing-like
effect of Valeriana hardwickii extract in mice”, Journal of Medicinal
Materials, 20(3), 2015. 186-192.

[27] Porkodi, S.. “Isolation and identification of antimicrobial proteins
from the leaves of Valeriana hardwickii and Senna obtusifolia”.
Asian J Pharm Clin Res, 11(3), 2018, 438-440.

[28] Yousuf, S., & Yousuf, A. et al. “Determination of Invitro
Antibacterial and Antifungal Potency Of Essential Oil Obtained By
Hydrodistillation of Valeriana hardwickii”. Turkish Online Journal
of Qualitative Inquiry.12(7), 2021, 13092 — 13097

[29] Khajuria, A. K., et. al.. “Ethnobotanical study of traditionally used
medicinal plants of Pauri district of Uttarakhand, India”. Journal of
Ethnopharmacology, 276, 2021, 114204.

[30] Sharma, K.. “Ethnomedicinal plants used for the treatment of
neurodegenerative diseases in Himachal Pradesh, India in Western
Himalaya”. Journal of Ethnopharmacology, 293, 2022, 115318.

[31] Manish, K.. “Medicinal plants in peril due to climate change in the
Himalaya”. Ecological Informatics, 68, 2022, 101546.



