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TOM TAT

Nghién ctru nay nham danh gia su bién d6i mo6 hoc, chuyén hoéa thit cdp va hoat tinh
sinh hoc ctia cdy Xwong khi (Clinacanthus nutans) 6 hai giai doan cay 6 thang tudi va
2 nam tudi nham xac dinh thoi diém thu hoach t6i wu. Két qua vi phau cho thay mau
cdy 6 thang tudi cht yéu 1a m6 mém, mitc lignin héa thap, trong khi mau cay 2 ndm
hinh thanh 15 libe g thit cdp va qua trinh héa gb phét trién. Phan tich GC-MS cho
thdy mau 6 thdng giau flavonoid C-glycoside (vitexin, isovitexin, schaftoside), con
mau 2 ndm tich liiy chu yéu acid béo va sterol. Heatmap va PCA cho thay su phan
tach chuyén hoa rd rét gitta hai giai doan. Vé hoat tinh sinh hoc, mau 6 thang co kha
ndng chdng oxy héa manh hon (ICs = 7,25 ug/mL so véi mau 2 nam (ICs = 8,46
ug/mL) va xap xi acid ascorbic. Hoat tinh khdng khudn ctia mau 6 thang c6 hoat luc
manh, dac biét d6i v6i Pseudomonas aeruginosa va Streptococcus pyogenes. Két qua cho
thdy giai doan 6 thang tu6i la thoi diém thu hoach t6i vu khi muc tiéu la nhém

Apigenin C-glycoside.

Tw khéa: Clinacanthus nutans; flavonoid C-glycoside; GC-MS; DPPH; hoat tinh
khang khuan; chuyén hoa thi cap.

1. MO PAU

Nhiéu nghién ctru vé giai doan sinh treong cua cay thudc da anh huong dang ké
dén néng do va chat luong hop chat dwoc liéu. Cay xuwong khi (Clinacanthus nutans
(Burm.f.) Lindau, ho Acanthaceae) la cay thudc duoc st dung diéu tri cac bénh viém
nhiém, r6i loan da liéu va mot s6 bénh ly do virus. Chiét xuat tir cay C. nutans c6 chira
luong 16n polyphenol va flavonoid C-glycoside, gop phéan tao nén hoat tinh chdng oxy
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hoa va giam viém [13], cdc dan xudt Apigenin C-glycoside c6 tac dung diéu hoa mién
dich, ho trg tic ché cac phan tng viém va bao vé t& bao [10].

Ham luong hop chat thit cdp, dac biét flavonoid va polyphenol phu thudc dang ké
vao tudi sinh treong va mite dd héa mo ctiing, ca hai yéu t6 nay déu diéu chinh cac con
duong trao do6i chét chinh, bao gom ca con duong phenylpropanoid. Su thay d6i theo
tudi sinh treong quyét dinh dang ké dén hoat tinh sinh hoc cua duoc liéu [8]. Do d¢, thoi
diém thu hoach thay déi tuy theo déc tinh sinh ly cua ting giai doan phat trién, dan dén
cac cau hinh chat chuyén hoa thit cap khac nhau gitra cac giai doan sinh trudng. Nghién
ctru ndy nham muc dich 1am sang t6 m&i quan hé gitta giai doan sinh truéng, bién d&i
thanh phan hda hoc va hoat tinh sinh hoc ctia C. nutans duoc trong 6 Hué, tir d6 cung
cap co so khoa hoc d€ xac dinh cac giai doan sinh treong lién quan dén su tich lay cao
hon ctia apigenin C-glycoside (vitexin, isovitexin va schaftoside).

2. PHUONG PHAP NGHIEN CUU
2.1. Déi twgng nghién ciru

Mau than 14 cay Clinacanthus nutans duoc thu tai vung do6i 6 xa Binh Thanh, thanh
phd Hué vao thang 2/2025. Mau dugc ThS. Nguyén Viét Thang dinh danh va leu gitt tai
Khoa Sinh hoc, Trueong Dai hoc Khoa hoc, Pai hoc Hué. Phan trén mat dat cua cay duoc
stt dung cho nghién ctru vi phau va sy kho d€ 1am nguyén liéu tao cao chiét.

Céc chung vi khudn kiém dinh ¢6 nguon gdc tir Bénh vién Trung wong Hué:
Enterococcus faecalis (ATCC29212); Streptococcus pyogenes (ATCC19615); Pseudomonas
aeruginosa (ATCC27853) va Proteus vulgaris.

Thoi gian nghién ctru: tir thang 2/2025 dén thang 10/2025.
2.2. Phuong phap nghién cttu
2.2.1. Nghién ctru dic diém vi phau
CAt than cay bang may Leica RM2125 véi do day 5 um. Ngam Javen nong dd

30%/45 phut. Xt ly bang acid acetic 5%. Nhuom véi Carmin 1,5%/30 phtit va nhuém d6i
mau v6i Xanh methylene 0,5%. Rtta sach va quan sat dudi kinh hién vi quang hoc.

2.2.2. Tao cao chiét

Phéan than 1a cay dwgc ria béng nudc sach va sdy ¢ 37°C dén d¢ am dat 6-7%,
nghién nho bang may nghién IKA, t6c do may 34.000 vong/phut. Bot dugc liéu duwoc
ngam trong ethanol 70% (v/v) véi ty 1& nguyeén liéu/dung mdi 1/10 (w/v). Sau d6, hon
hop duwoc danh siéu am voéi tan sS c8 dinh 12 40 kHz bang may rita siéu am gia nhiét
(Derui DR-MH30, Trung Qudc) 6 30°C trong thoi gian 5 phut. Dich chiét duoc loc qua
gidy loc Whatman s6 1 va tién hanh ¢6 du6i dung moéi thu 18y cao chiét [5].
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2.2.3. Phan tich thanh phan cc hop chat hoa hoc bang sac ky khi ghép khdi phd GC-MS

Cao chiét dwgc phan tich bang ky thuat sic ky khi ghép khdi phd (GC-MS). Cao
chiét C. nutans theo d tudi ctia cdy duwoc hoa tan trong ethanol tuyét d6i ¢ nong do 1
mg/mL, loc qua mang PTFE 0.45 um trudc khi phan tich. Thi nghiém thuc hién trén hé
thong GC-MS Agilent Technologies GC 7890A ghép ndi véi dau do MS 5975C. Cot mao
quan DB-XLB (30 m x 0.25 mm x 0.25 pm). Khi mang heli (46 tinh khiét > 99.99%) van
hanh o ché do c’[:?mg dong, t6c d9 1 ml/phat, ti 1€ chia dong 100:1. Nhiét d6 buong tiém
250°C. Chuong trinh nhiét: 40°C (git 2 phut), tang 20°C/phut dén 140°C (gitt 5 phat),
sau do tang 4°C/phut dén 270°C. Cac thong s6 khoi pho: nhiét ¢ ngudn ion hoa 230°C,
nang liong ion hoa 70 eV, dong phat xa 40 mA, pham vi quét m/z 35-450 amu. Cac hop
chat dugc dinh danh va ddi chiéu pho khoi voi thu vién NIST.

2.2.4. Phan tich d@ liéu chuyén hod va xay dung ban d6 nhiét

Dt liéu ham luwong tuong dodi cua cac hop chat thu dugc tir GC-MS duoc xtt ly
theo quy trinh phan tich chuyén héa ctia Xia J., 2015 [12]. Trudc khi xay dung ban d6
nhiét, toan b dit liéu duwoc chuan hoéa bang Z-score nham giam sw chénh léch tuyét d6i
gitta cac hop chat va lam n6i bat xu hudng bién d6i dac trung cta ting giai doan sinh
truong. Phan tich phan cum hai chiéu dugc thuc hién theo phuong phap phan cum phan
cap stt dung khoang cach Euclid va phuwong phap lién két Ward.D2. Thuét toan nay dwoc
Jasmine [3] khuyén nghi trong xtt ly di liéu metabolomics vi kha nang phan tach nhom
10 rang, phu hop véi diac diém di liéu hda chuyén hoa thuc vat.

Ban d6 nhiét (heatmap) va phan tich thanh phan chinh (PCA) dwoc thyc hién
bang phan mém R phién ban 6.3.1 vdi cac géi pheatmap, FactoMineR va factoextra. Chi
nhiing hop chat xudt hién 6n dinh & > 2 phép lap va cd sai s6 phan tich thap méi dwoc
gitr lai d€ dam bao do tin cay ctia md hinh va giam nhiéu trong phan tich.

2.2.5. Phan tich thanh phan chinh

Phan tich thanh phan chinh (PCA) duoc st dung nhim dénh gia su khac biét
tong thé gitta hai giai doan sinh trudng va xac dinh cac hop chat c6 mac dd dong gop
16n nhét vao sy phan tach nay. D liéu dau vao gom danh sach cac hop chat cuing ham
luong twong d6i, dwoc chudn hda theo quy trinh xtr ly ctia Worley B. va cong sw [11].
PCA duoc thuc hién b?mg phan mém R hodc MetaboAnalyst 5.0, dua trén thuat toan
phan ra gid trji suy bién (SVD). Hai thanh phan chinh PC1 va PC2 duoc dung dé€ mo ta
sw phan tach gitra hai giai doan sinh tredng cta cdy, trong khi biéu d6 tai trong (loading
plot) ho tro xac dinh nhitng hop chat c6 déng gép manh nhat vao md hinh. Cac hop chat
o gid tri loading cao dugc xem la ddu an chuyén hoa dac trung cho ting giai doan sinh
treong (cay 6 thang hodc 2 nam tudi).

Do tin cay cia mo6 hinh PCA duoc danh gia thong qua biéu d6 scree plot va tong
phuong sai tich Ity theo Xia J. va cong si [12]. C4c tiéu chi nay giap bao dam mo hinh
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phan 4nh dting cau trac dit liéu va tranh hién twong nhiéu trong phan tich da bién.
2.2.6. Banh gia hoat tinh khang khudn cta cao chiét

Hoat tinh khang khuan dwoc tién hanh theo phuong phap ctia Vanden va
Vlietlinck (1991). Bon chung vi sinh vat kiém dinh gom Enterococcus faecalis
(ATCC29212); Streptococcus pyogenes (ATCC19615) (Gram dwong) va Pseudomonas
aeruginosa (ATCC27853), Proteus vulgaris (Gram am). Cac chung vi khuan kiém dinh dugc
nudi ciy trong moi trudng Luria Bertani broth dén khi dat mat do 1a 10°CFU. Ly 0,1 mL
dich vi khuén, trdi déu trén dia méi trudong Tryptic Soy Agar. Céc dia gidy thim vo tring
(duong kinh 6 mm) c6 chira 20 uL cao chiét & cac néng d6 1000 mg/mL, 750 mg/mlL,
500 mg/mL, 250 mg/mL dugc dat 1én bé mat dia di dan déu vi khuan. Cac dia petri dit &
4°C trong 4 gio, sau d6 cho vao nudi & 35°C trong 24 gio. Pia gidy khang sinh ampicilin
duge st dung 1am dbi chimg duong va ddi ching am 13 nudc cit vo trung. Kha ning
khang khuan ctia cao chiét ddi v6i cac ching vi khuan dugc do bang dudng kinh vong vo
khuén sau 24 gio nudi.

2.2.7. Danh gia hoat tinh chéng oxy hoa bz‘ing thr nghiém DPPH

Hoat tinh chdng oxy héa cao chiét C. nutans dugc danh gia qua kha nang bat goc
tw do DPPH theo TCVN 11939:2017, ¢ diéu chinh phu hop véi diéu kién thi nghiém.
Dung dich DPPH chuan bi ¢ néng d6 100 pM trong methanol va bao quan trong tdi. Cao
chiét C. nutans va chat doi chiing ascorbic acid hoa tan trong methanol dé€ thu day nong
d6 0,5; 2; 8; 32 va 128 pg/mL. Hon hop phan tng gom 1,0 ml dung dich mau va 2,0 mL
dung dich DPPH 100 pM, duoc 14c déu va u & nhiét do phong trong 30 phut, tranh 4nh
sang. Mau trang duoc chuan bi twong tw nhung thay dung dich mau bang methanol.
Sau thoi gian 1, d6 hdp thu quang duwoc do & budc séng 517 nm. Phan tram bat goc
DPPH duwgc tinh theo cong thitc:

OD trang - OD mau

Kha nang bét gbc DPPH (%) = OD %
rang

x 100

Gid tri ICso duoc tinh bang phan mém GraphPad Prism 9. M6i thi nghiém duoc
thue hién ba Ian lap lai, két qua biéu dién duwéi dang gia tri trung binh (+ sai s6 chuan
cta udc leong ICso).

2.3. Thong ké va xir 1y s6 liéu

Phan tich thanh phan chinh (PCA), phan tich ban d6 nhiét cum duwoc thyce hién
trén dit liéu c6 lién quan bang cach st dung phan mém phan tich R 6.3.1 va Metabo
Analyst 5.0. Cac s6 liéu khac duwoc xtt Iy bang chuong trinh MS. Excel 2016.

60



TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, PH Hué
Tap 33, S8 2 (2026) ISSN: 2354-0842

3. KET QUA VA THAO LUAN
3.1. Pic diém vi phau

Trong nghién ctru giadi phau thuc vat, viéc quan sat vi phau than & cac giai doan
sinh truong khac nhau c6 y nghia quan trong nham lam rd su chuyén bién vé cdu tric,
chtrc ndng va moi lién hé voi hoat dong chuyén hoa. Su khac biét gitra giai doan 6 thang
va 2 nam tudi khéng chi phan anh tién trinh phat trién moé hoc ma con lién quan chit ché
dén bién dong thanh phan hda thuc vat, ddc biét 1a nhom flavonoid C-glycoside nhw
vitexin.

D6 phong dai 10x D6 phong dai 40x
Hinh 1. C&u tao vi phau mit than cay C. nutans thu giai doan 6 thang tudi
1. Biéu bi 2. Cac dam cwong mo 3. Nhu mo vo;

4. M6 mém gb thx cap 5.Gd 6.Nhumdrudt 7. Libe thit cap

D¢ phong dai 4X Dg phong dai 40X

Hinh 2. C&u tao vi phau mit than cay C. nutans thu giai doan 2 nam tudi
1. Biéu bi 2. Cac dam ceong mo 3. Nhu mo vo
4. M6 mém gb thx cap 5.Gd 6. Nhu md rudt 7. Libe th& cap

Quan sat vi phau cho thay than cay C. nutans 6 thang tusi mang dac trung sinh
trudng so cap, voi bidu bi mot 16p, nhu méd vo thanh moéng, bé dan nhé phan bé thua va
lignin hoa chwa ro rét. Ty 16 m6 mém cao tao diéu kién thuan loi cho trao ddi chat va tich
lay hop chét tht cdp, déc biét la flavonoid. Véi cay 2 nam tudi, cdu truc than chuyén
sang sinh truéng thit cAp véi libe va gd thik cAp phat trién, tia rudt va lignin hoéa lan rong.
Su gia tdang mo cing phan anh qua trinh cung ¢d co hoc ctia than va xu hudéng vu tién
tong hop cac hgp chat phenolic cau triac nhw lignin hon la flavonoid, phu hop véi md
hinh chuyén hoéa ctia thuc vat trudng thanh [8]. Tt d6 cho thay thoi diém thu hoach t6i
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wu cdy duoc liéu khong mang tinh ¢6 dinh, ma thay d6i dang ké tuy thudc vao dac tinh
sinh ly cta tung giai doan phat trién. Su khac biét vé mic d6 héa mo ciing, cuong do
trao doi chat va dinh hudng chuyén hoda dac biét trong cac nhanh cua con duong
phenylpropanoid khién mdi giai doan sinh truéng tao ra phd hop chat thi cap khac
nhau. Xu hudng nay tuong dong véi két qua ctia Abd Samat va cdng sy [1], khi ham
luong phenolic va flavonoid tang dén khoang 16 tuan tudi roi giam dan ¢ cac giai doan
mudn. Hién tuong twong tu cling duwoc ghi nhan 6 cay Varronia curassavica co a-pinene
dat cuc dai ¢ 10 thang trudc khi giam & cac giai doan sau [4]. Nhitng bang chiing nay
cho thay tudi sinh trudng anh huong manh dén diéu hoa chuyén hoa va sy thay doi mo
hoc gitt vai tro quan trong trong viéc quyét dinh hop chat cua cay.

3.2. K&t qua cac thanh phin hoa hoc ¢6 trong ciy C. nutans bang GC-MS

Két qua xac dinh duoc sy khac biét rd rét vé thanh phan hop chét caa C. nutans
gitta hai giai doan cay 6 thang tudi va 2 ndm tudi (Bang 1, 2). Téng cong 8 hop chat chinh
dwoc nhan dién 6 cay 6 thang tudi va 13 hop chat ¢ cdy 2 ndm tudi, phan bé cha yéu vao
cac nhom: flavonoid C-glycoside, sterol, triterpenoid, acid béo va este acid béo.

Bang 1. Cac hop chat c6 trong C. nutans 6 cay 6 thang tudi

Peak Name R.time Area Area %
1 Apigenin 17.145 1050641 5.01
2 Phytol 17.589 374705 1.79
3 Vitexin 18.375 5207741 24.84
4 Isovitexin 25.910 3725243 17.77
5 Shaftoside 30.118 1380168 6.58
6 Stigmasterol 32.759 2553330 12.18
7 Clionasterol 34.103 4220815 20.14
8 Lupeyl acetate 36.191 2448413 11.68

Bang 2. Céc hop chét c6 trong C. nutans ¢ cdy 2 nam tudi

Peak Name R.time Area Area %
1 N,N-Dimethylhomoserine lactone 8.329 37798615 1.7
2 Caprylic acid 8.979 34224889 1.54
3 Pentadecylic acid 18.561 425089568 19.09
4 Ethyl palmitate 18.716 235895587 10.06
5 Vitexin 20.318 1001626533 44.99
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6 Ethyl stearate 20.574 47215485 2.12
7 2-Monopalmitin 23.215 140132358 6.29
8 1,1- dimethoxy decane 23.334 42247700 1.9
9 Isovitexin 27.791 42768241 1.92
10  «-Cedrene 29.929 35631510 1.6
11  Ergosta-5,7,9(11),22-tetraen-3f3-ol 30.91 45135004 2.03
12 Stellasterol 32.005 80078838 3.6
13  y-Ergostanol 33.259 58542234 2.63

O cay 6 thang tudi: hop chat chu dao la nhém flavonoid C-glycoside, ddc biét la
vitexin cting vdi isovitexin dwgc thé hién ¢ bang 1. Sy tap trung cao ctia cac hop chat
nay phut hop véi ddc diém sinh ly cta cay non, khi cac hoat chat cé cdu tric don gian va
o vai tro chong oxy hoa, khang vi sinh vat va bao vé t&€ bao thuong dwgc uu tién sinh
tong hop nham thich tng nhanh véi diéu kién méi truong [10].

Cay 2 ndm tudi: thanh phan hda hoc tré nén da dang thé hién sy chuyén dich
chuyén hoéa sang nhom acid béo va este acid béo. La dau hiéu ddc trung cho qua trinh
phat trién thit cap, khi cady chuyén dan tit vu tién tang trudng so cap sang cing cb cau
triic va tich lity chat chuyén hda thit cdp 6n dinh hon [1].

Su khac biét ctia hop chat gitra hai giai doan sinh treong phan anh sy diéu hoa
chuyén héa theo tudi cay, phti hop véi ddc diém vi phau da mé ta. O cay 6 thang, mo
mém chiém wu thé va cac enzyme trong con duong phenylpropanoid hoat ddong manh,
thuan loi cho sinh téng hop flavonoid. Cay 2 ndm tudi, sw phat trién cia md gb libe va
lignin hoéa di kem véi xu hudng tang cuong hop chat lipid va sterol nhom chat c6 vai tro
cédu trac va 6n dinh mang té€ bao [9]. Diéu nay giai thich vi sao nhom flavonoid chi con
gioi han ¢ vitexin trong khi nhém lipid tang dang keé.

3.3. Phén tich ban d6 nhiét va PCA 1am r6 sw phan héa chuyén hoa theo tudi ciy

Dit liéu GC-MS sau chuan hda Z-score duwoc biéu dién dwéi dang ban d6 nhiét
(Hinh 3) nham danh gi4 sy phan héa chuyén héa gita hai nhém tudi.

Cay 6 thang

Cay 2 nam

Hinh 3. Heatmap phan b 21 hop chat thit cdp gitta mau 6 thang va 2 ndm
63



Bién doi chuyén héa thir cdp ciia cdy xwong khi (Clinacanthus nutans) va hoat tinh sinh hoc

Két qua cho thdy cdy 6 thang c6 tin hiéu manh ¢ cac flavonoid C-glycoside nhuw
vitexin, isovitexin va shaftoside, phan anh dac trung sinh ly ctia giai doan sinh truong
so cap, khi cay uu tién tong hgp cac hop chét phenolic ¢ vai tro phong vé. Nguoc lai,
cay 2 nam tudi giam cuong do flavonoid ro rét, trong khi cac acid béo (pentadecylic acid,
ethyl palmitate, ethyl stearate) va sterol (stellasterol, gamma-ergostanol) lai tding manh.
Sw chuyén dich nay phu hop vdéi xu hudng tai phan bo carbon tir con dwong
phenylpropanoid sang sinh tong hop acid béo sterol khi cay budc vao pha sinh trueong
thit c&p nham ctng 8 c&u triic md va thanh t& bao.

Cay 6 thang

Cay 2 ndmf|

Hinh 4. Heatmap sy phan bd cdc nhém hop chét gitra mau 6 thang va 2 ndm

Délam r6 hon bién dong 6 cdp nhom hop chét, ban d6 nhiét theo phén loai hoa
sinh (Hinh 4) cho thdy cay 6 thang co ty 1¢ flavonoid chiém wu thé tuyét d6i (54.2%), cao
hon dang ké so voi cay 2 ndm (46.9%), trong khi sterol va acid béo lai chiém ty 1é 16n hon
O cay treong thanh (20.6% va 19.1%). Ty 1é phan tram nay duoc tinh dya trén dién tich
tin hiéu twong ddi ctia cac peak GC-MS, nham phan 4nh sy phan bd tuong d6i clia cac
nhom chuyén héa. Digu nay cing ¢6 nhan dinh rang cay non duy tri cwong d6 tdng hop
flavonoid cao, trong khi cdy 2 nam chuyén sang tich lay cac hgp chét cau tric, xu huéng
thuong gap ¢ nhiéu loai dwgc liéu, khi tudi sinh treong anh hwong truc tiép dén sy diéu
ti€t enzym trong con duong phenylpropanoid [8].

Phan tich thanh phan chinh (PCA) ciing cho thdy sw phan tach rd rang gitta hai
nhém tudi. Trén mit phang PC1-PC2, cac flavonoid nhw vitexin, isovitexin va apigenin
dinh vi cuing mot phia va kéo diém dai dién cho mau 6 thang, trong khi cac acid béo va
sterol (clionasterol, ethyl palmitate, gamma-ergostanol) dong gép manh theo hudng
nguoc lai, ddc trung cho mau 2 nam tudi. PC1 phan 4nh bién thién manh nhat lién quan
dén nhom flavonoid, trong khi PC2 biéu thi bién thién th cdp chu yéu do acid béo va
sterol. Gia tri loading cao ctia céc flavonoid cho thay day 1a nhom hop chat quyét dinh
chinh sy phan hda chuyén hoa gitra hai giai doan.
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PC2

Hinh 5. Biéu d6 tai PCA minh hoa cac chat chuyén héa

Két hop heatmap va PCA cho thay tudi cay la yéu td chi ph6i manh ho so chuyén
héa caa C. nutans. Ddc biét, giai doan 6 thang tudi la thoi diém cay dat ham luong
flavonoid C-glycoside cao nhat, phit hop véi cac nghién cttu trude day veé hoat tinh va
vai tro sinh hoc cia nhom chét nay [13]. Két qua nay 1a co s6 quan trong cho viéc xac
dinh thoi diém thu hai thich hop nham thu dwoc luwong hop chat co gia tri cao.

3.4. Hoat tinh khang khuan ctia cao chiét

Hoat tinh khang khuan ctia cao chiét C. nutans dwgc danh gia trén bdn chung
bang phuong phap khuéch tan dia thach.
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Hinh 6. Hoat tinh khang khuan cua cao chiét cay C. nutans

Két qua ¢ hinh 6 cho thay cao chiét cay 6 thang tudi c6 vong v khuan 16n hon
0 voi mau cay 2 ndm & ca bon nong dd (250 - 1000 mg/ml). Su khac biét nay phu hop
véi ho so chuyén hoa xac dinh bing GC-MS (Bang 1-2) va phan tich heatmap/PCA
(Hinh 3-5). Mau cay 6 thang tudi c6 chitra ham lwong cao cac flavonoid C-glycoside nhu
vitexin, isovitexin va shaftoside, nhitng hop chat da duoc chiing minh cé hoat tinh khang
khuan thong qua co ché gay r6i loan mang t€ bao va trc ché enzyme ndi bao [13]. Nguoc
lai, mau cay 2 ndm tudi giau acid béo va sterol hon, 1a cac hop chat thién vé chitc ndng
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cau tric mang va it dong gop truec ti€p vao hoat tinh khang khuan.

Hoat tinh khéng khudn ctia cao chiét thé hién su khéc biét theo tudi sinh trudng
cua cay: cac nghién ctu hoa sinh va dugc ly cho thady 14 non thuong chita ham luwong
phenolic va flavonoid cao hon 14 gia, diéu nay teong quan vdi hoat tinh khang khuan in
vitro manh hon & cac mau va dung moi chiét khac nhau [5]. Két qua cho thay cao chiét
cay 6 thang tao vong khang khuédn 16n hon, didc biét trén cac chung Pseudomonas
aeruginosa va Streptococcus pyogenes [2, 7]. Cay 2 ndm tudi van thé hién tac dung khang
khuan nhung xu huéng thdp hon so véi cay 6 thang, phit hop véi nhan dinh rang sw
treong thanh ctia mé c6 thé'lam giam ty 16 mot s6 hoat chat sinh hoc lién quan dén khang
khuan.

3.5. Hoat tinh chéng oxy héa ctia cao chiét C. nutans trén thit nghiém DPPH

Hoat tinh bat g6c DPPH ctia cao chiét 6 cay 6 thang, cay 2 ndm tudi va ddi ching
ascorbic acid tang dan theo nong do tit 0,5 dén 128 ug/ml, déu dat trén 80% & nong do
cao nhat (128 ug/ml). Phan tich hdi quy phi tuyén bang mo hinh 4PL cho thdy cac dwong
cong dap ting nong do phu hop rat tot voi dix liéu thuc nghiém, véoi R? dao ddng tir 0,997
dén 0,999. Két qua duoc thé hién ¢ bang 3.

Bang 3. C4c tham s6 ctia mo hinh logistic bon tham s6 (4PL) va gia tri ICso

ctia cic mau khao sat kha nang bat g5c DPPH

Maiu a-Bottom (%) d-Top (%) b-Hill ICs(ug/mL) SE(ICx) R?
Ascorbic acid 19.12 97.73 1.04 5.77 0.79 0.999
Cay 6 thang 7.40 94.70 0.92 7.25 0.49 0.999
Ciy 2 nam 5.09 92.39 0.90 8.46 2.04 0.997

Ghi chu: Gia tri ICso duoc wdc tinh theo mo hinh logistic bon tham s (4PL). SE:
sai sO chuan ctia wdc luong ICso.

Gia tri ICso thu dwgc nhw sau: Ascorbic acid: 5,77 + 0,79 ug/mL, cay 6 thang: 7,25
+ 0,49 ug/mL, cay 2 nam: 8,46 + 2,04 pg/mL. Nhu vay, ascorbic acid thé hién hoat tinh
chdng oxy hdéa manh nhat, phtt hgp vdi vai tro chat chuan. Dang cha y, cao chiét cay 6
thang c6 ICso thap hon so véi cay 2 ndm, cho thdy kha ning bit gc DPPH manh hon ctia
mau & giai doan sinh truéng sém.

Su khac biét ICs gitta hai nhém phan anh xu hudng diéu hoa chuyén héa theo
tudi cua C. nutans. Két qua GC-MS ¢ cay 6 thang tuoi giau cac flavonoid C-glycoside
(vitexin, isovitexin, schaftoside) hon so véi cay 2 nam. Nhém flavonoid ¢é kha nang cho
electron/hydrogen hiéu qua, déng vai tro then chdt trong co ché& bat gdc tu do, nén ham
luwgng cao hon & cay 6 thang giai thich cho ICso thap hon va hoat tinh chdng oxy hda
manh hon ¢ giai doan nay.
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Theo két qua cua Pannangpetch va cong su (2007), ICso DPPH ctia chiét xuat
ethanol tr C. nutans dao ddng tir 28-42 ug/mL, cao hon dang ké so voi két qua ICs 7,25
— 8,46 ug/mL trong nghién ctru ctia ching t6i [6]. Nhw vay, hoat tinh chdng oxy hoa ctia
mau trong nghién ctru hién tai manh hon déng ké so véi nhiéu cong bd thé gioi. Su khac
biét nay co thé tir viéc chon loc theo d6 tudi sinh trudng, diéu kién khi hau, yéu t6 tho
nhudng tai khu vuc nghién ctru. Két qua cho thdy do tudi thu hai la mot yéu té quan
trong anh huwong true tiép dén hoat tinh sinh hoc ctia C. nutans, déng thoi mo ra tiém
nang chuan héa nguyén liéu dya trén giai doan sinh tredng d€ nang cao chat luong dwoc
lieu.

KET LUAN

Nghién ctru budce dau cho thay do tudi cua cay Clinacanthus nutans ¢ anh huong
dén ddc diém mo hoc, thanh phan hda hoc va hoat tinh sinh hoc. Cay 6 thang tu6i cé mo
meém chiém wu thé, lignin héa thdp va ham lwong flavonoid C-glycoside cao hon dang
ké so v6i cay 2 ndm, diéu nay duoc xac nhan qua GC-MS, heatmap va PCA. Vé hoat tinh
sinh hoc, mau cay 6 thang tudi thé hién kha nang chong oxy hoa va khang khuan vuot
trdi, voi ICs thap hon va vong v6 khudn cao hon cy 2 ndm tudi, cho thdy mai lién hé
truc ti€p gitta ham luong flavonoid va hiéu qua sinh hoc.

Tong hop cac két qua phan tich mé hoc, chuyén hoéa va hoat tinh sinh hoc, cho
thdy giai doan cdy 6 thang tudi la thoi diém thu hoach thuan loi d€ khai thac nguén dwoc
liéu giau flavonoid va co tiém nang tng dung.
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AND ITS RELATIONSHIP WITH BIOLOGICAL ACTIVITY

Nguyen Binh Linh Chi?!, Huynh Nhu Y},
Nguyen Phan Thuc Quyen', Nguyen Vinh Phu?, Che Thi Cam Ha"!

Faculty of Biology, University of Sciences, Hue University
2University of Medicine and Pharmacy, Hue University
*Email: chethicamha@husc.edu.vn
ABSTRACT

This study evaluates the histological variation, secondary metabolite profiles, and
biological activities of Clinacanthus nutans at two growth stages - 6 months and 2
years - to determine the optimal harvest time. Histological observations show that
6-month-old stems consist mainly of parenchyma with low lignification, whereas 2-
year-old samples exhibit well-developed secondary xylem and advanced
lignification. GC-MS analysis indicates that the 6-month samples are rich in C-
glycosyl flavonoids (vitexin, isovitexin, schaftoside), while the 2-year samples
predominantly accumulate fatty acids and sterols. Heatmap and PCA analyses
reveal clear metabolic separation between the two growth stages. Regarding
biological activity, the 6-month sample demonstrates stronger antioxidant capacity
(ICs0=7.25 pg/mL) than the 2-year sample (ICso = 8.46 ig/mL), comparable to that of
ascorbic acid. It also exhibits stronger antibacterial activity, particularly against
Pseudomonas aeruginosa and Streptococcus pyogenes. Overall, the findings indicate that
the 6-month growth stage is the optimal harvest time when targeting Apigenin C-

glycoside compounds.

Keywords: Clinacanthus nutans; GC-MS; flavonoid C-glycosides; secondary

metabolism; antibacterial activity.
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