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TOMTAT

Ddtvdn dé: Cdy Thuong xudn (Hedera helix L. - TX) la dwoc liéu durgc sty dung tirldu trong y hoc cé truyén dé
diéu tri cdc bénh dwong hé hdp. Tuy nhién, hién nay van chuwa cé phurong phdp phi hop dé ddnh gid chdt
lwong cao chiét TX, gdy kho khén cho céng tdc kiém sodt chdt lwong nguyén liéu. Muc tiéu nghién ciru: Xay
duwng va thdm dinh quy trinh dinh lwgng déng thoi hederacosid C va a-hederin trong cao khé TX bang
phwong phép HPLC-DAD. Phuwrong phdp nghién ciru: Téi wu héa diéu kién sdc ky va quy trinh chudn bj mu
thi, thGm dinh quy trinh dinh lwong. Két qud: P xdy dwng phurong phdp HPLC-DAD nhanh chdng, don gidn
va hiéu qué dé dinh lwrong déng thoi hederacosid Cva a-hederin cao khé TX. Phuong phdp thé hién tinh déc
hiéu cao, tuyén tinh tét (r > 0.999), gidi han phdt hién thdp (0.015 mg/mL déi véi hederacosid C va 0.010
mg/mL déi vdi a-hederin, dat dé chinh xdc (RSD < 2.00%) va dd ding (98.27% - 100.04%, RSD < 1.98%).
Ham lwong hederacosid C va a-hederin trong cao khé TX lan lwot Id 17.26% va 9.63%. Két ludn: Phuong
phdp dé xdy duwng va thdm dinh pht hop cho viéc xdc dinh déng thoi hederacosid C va a-hederin trong cao

khé TX va cé thé irng dung cho kiém nghiém chét luong cdc ché phdm chira TX.

Tirkhod: cao chiét, Thuworng xudn, Hedera helix L., hederacosid C, a-hederin, HPLC-DAD

1. DAT VAN DE

Thuongxuan (Hedera helix L. - TX) la loai thuc vat
thudc ho Araliaceae va la mét cdy thudc cé nguén
goc tir chau Au, Bac My va Tay A. TX d3 duoc
chirng minh cé nhiéu tdc dung duoc ly trong diéu
tricdc bénh vé dwong hé hap[1], daithdo duwong
[2], viém khép [3], bdo vé gan[4] va cac bénh hd
h3p cdp va man tinh. Ngoai ra, cdc nghién clru
cling xac nhan cac hoat tinh chéng co that, khang
khuan, khdng ndm, chéng oxy hda, chéng khdi u
va chdng viém cla dich chiét 1& TX. Cac saponin
triterpenelanhédmhgp chat cé hoattinh sinh hoc
chinh, mang dén cac tic dung duoc ly cha TX.
Trong d6, hederacosid C va a-hederin la cac hop
chét saponin triterpene quan trong, cé hoat tinh
trén thy thé B2-adrenergic va déng vai trd chd
yéutrong cacticdungsinhhocclald TX. Thycté,
a-hederin d3 dwgcbdo cdo cd khd nang trc ché sy
phat trién cQa té bao ung thu dai trang, ung thu
phéi [5], ung thw v [6], d6ng thoi thé hién hoat
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tinh chéng oxy hda[7, 8], chéng viém [8], va téc
dung khang Candida albicans - mot loai ndm gay
nhiém trung miéng va sinh duc & nguoi [8].
Hederacosid C cho thay hiéu qud trong diéu trj
cdc bénh hd hap nhu nhiém trung dwdng hoé hap,
viém phé& quan va ho[9]. Ngoai ra, mdt sd nghién
ctu cling chi ra rang hederacosid C cé hoat tinh
chéngviémtrén mo hinh chudtva cé hiéu qua déi
v@i mét sé chldng vi khuan nhw Bacillus spp.,
Staphylococcus spp., Salmonella spp. va
Escherichiacoli [10].

Dua trén cac nghién ctru d3 céng bd, cé thé thay
duoc TX ¢6 rat nhiéu tac dung dugc ly néi troi, cd
ti@m nang dé phat trién thém nhiéu loai san pham
c6 céng dung hitu ich. Cao chiét tir TX duwoc st
dung rdng rai lam nguyén liéu trong san xuat cac
ché& pham tir H. helix, nhu siro va vién ngdm, nham
diéutriho. Dugcliéukhd 1a TX d3 dwoc md tatrong
Dugc dién chau Au 11.0 va Duoc dién Anh 2022,
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trong dé hederacosid C dwoc quy dinh la chat danh
dau trong dinh lwong. Tuy nhién, Dugc dién Viét
Nam V chuwa cé chuyén ludn danh cho TX, ké ca cao
kho. Diéu nay dan dén viéc thiéu céc tiéu chuan k¥
thuat can thiét cho viéc tiéu chuin hda va kiém

HO

2.PHUO'NG PHAP VA VAT LIEU NGHIEN CU'U
2.1.Vatliéunghiénctru

L4 TX dwoc thu hai vao thang 3 nam 2023 tai xd An
Toan, huyén An L3o, tinh Binh Dinh. Mau nghién
ctru duoc dinh danh bdi Céng ty TNHH MTV Sinh
hda Phu Sa véi tén khoa hoc Hedera helix L., thudc
ho Araliaceae. L4 TX dugc sdy khd & 50°C, nghién
thanh b6tvaray quaray 0.5 mm.

CacchatchudnduogcsirdunggdmhederacosidC
va a-hederin, c6 dd tinh khiét lan luot1a 94.72%
va 98.52%, dwoc cung cap bdi Chromadex (MY).
Cac hoa chat duwoc sir dung trong nghién clru
gém cb: Acetonitrile va methanol dat cap dd
HPLC (J.T. Baker, M¥), acid formic (Merck, Dirc),
ethanol 96% (CAng ty Kha Doanh, Viét Nam) va
nuwdc cat hailanloc qua mangloc0.45 um. Phan
tich HPLC dugc thuc hién trén hé théng Agilent
Technologies 1260 Infinity Il (Hoa Ky) ghép néi
véi dau do DAD. Qua trinh phan tach duoc tién
hanh trén c6t Phenomenex Luna C18 (150 mm x
4.6 mm,5um).

2.2. Phwong phap nghién ciru

2.2.1. Quy trinh chiét xuét la TX

1.5 kg bot 1a dwoc chiét bang phwong phdp hoilwu
dun néng & 70 + 5°C v&i dung mdi chiét xuat |3
ethanol 74%, ty |&é dung mdi (mL)/ duoc liéu (g) la
16:1. Quéa trinh chiét dwoc ti€én hanh 3 1an, mdilan
2 gi®. Cacdich chiét thu dwgc dwoc gbp lai, sau do
c6 dudi dp suat gidm dé thu cao dac. Cao dac tiép
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soat chat lvgng nguyén liéu va cac ch& pham. Vi
vay, nghién cttru nay duoc thuc hién véi muc tiéu
xay dung va tham dinh phwong phap HPLC-DAD dé
dinh lvgng déng thoi hederacosid C va a-hederin
trongcao kho TX.
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HO? ™
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(b)

Hinh 1. C4u tric héa hoc cda (a) hederacoside C va (b) a-hederin

tuc dwoc sdy trong ta sdy chan khéng & nhiét do
40°Cnhamthu dwoccao kho TX.

2.2.2. Khdo sat diéu kién sdc ky

Quy trinh dinh lvgng hederacosid Cva a-hederin
duwogc thyc hién bang ky thuat HPLC-DAD pha
d3o. Pha dong duwoc bom vadi téc dd dong 1.0
mL/phut, thétichtiém 20 uL. Qué trinh phantach
duwoctién hanhtréncé6t C18 (150x4.6 mmi.d., 5
um). Budc séng phat hién dung dé dinh lwong
ddng thoi hai hoat chat dwoc lua chon dya trén
k&t qua quét phé hap thu UV cla hederacosid C
va a-hederin. Chwong trinh rira giai gradient cla
pha dong duoc t8i wu nham dam bao tach hoan
toan cac pic cia hederacosid C va a-hederin khoi
cac pic khac trén sic ky d6. Pha dong gom
acetonitrile (dung moi A) va nwdc (dung moi B),
c6 bé sung 0.1% acid formic. Hai chwong trinh
rlira giadi gradient duoc khdo sat nhw sau: (1): 0
phut, 20% A va 80% B; 14 phut, 43% A va 57% B;
20 phut, 67% A va 33% B; 24 - 34 phut, 95% A va
5% B; 35 - 40 phut, 20% A va 80% B. (2): 0 phut,
20% A va 80% B; 14 phut, 39% Ava 61% B; 20 - 25
phut, 65% A va 35% B; 26 phut, 70% A va 30% B;
27 -37 phut,90% Ava 10% B; 38 - 45 phut, 20% A
va 80% B.

2.2.3. Dung dich chuén géc va dung dich chuén

Dung dich chudn géc: Can chinh xac 3.0 mg chat
ddi chiéu hederacosid C va 2.0 mg chat déi chiéu
a-hederin, cho vao binh dinh m&c 2 mL, thém
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khoang 1.5 mL methanol 80%, lac nhe. Siéu 4m 15
phut & nhiét d6 phong, dé ngudi, thém tiép
mmethanol 80% dén vach, |ac déu, thu duoc
dung dich d&i chiéu géc. Dung dich chuan: Pha
lodng dung dich chuan géc v&i methanol 80% dé
thu duoc day dung dich chudn hederacosid C
(0.174-1.475 mg/mL) va a-hederin (0.118-1.000
mg/mL). Tat ca cdc dung dich déu duwoc loc qua
mangloc0.45 umtruwdckhiphantich.

2.2.4. Khdo sdt quy trinh chuén bi dung dich the
Can chinh xac 35.0 mg cao kho TX, cho vao binh
dinh mdrc 10 mL va chiét siéu 4m trong dung moi
thich hgp trong 15 phut. Tién hanh khdo sat dung
mdi chiét vé&i hdn hop methanol va nuédc & cac ti
Ié khdcnhau(methanol 60%, 80%va 100%). Dung
méi cho hiéu suét chiét cac chat phan tich cao
nhat duoc lywa chon, déng thoi khao sat téi wu s6
lan chiét bang dung mdi nay nham bao dam chiét
kiét haichat phantich.

2.2.5. Thdm dinh quy trinh dinh lwo'ng hederacosid
Cva a-hederin trong cao khé TX

Quy trinh dinh lvgng duoc thdm dinh theo
huwdngdancialCH, baogdm cacchitiéutinhdic
hiéu, tinh phu hgp cia héthdng, tinhtuyéntinh,
gidihanphathién, gigdihandinhlugng, do chinh
xac (d6 lap lai va do chinh xac trung gian), do
dung [11].

3.KETQUA

3.1. Chiétxuat cao khé 1a TX

Tl 1.5 kg nguyén liéu 14 TX, cao khd TX duoc diéu ché
@ quy mo phong thi nghiém thu duoc 393 g cao TX
v&i d6 8m 4.65%, hiéu suat chiét 13 26.2% (Hinh 2).

Hinh 2. Cao kho TX

3.2. Khao sat diéu kién sac ky

Dua trén két qua quét phé clia hederacosid Cva a-
hederin (Hinh 3), budc séng phat hién 205 nm
duoc lya chon dé dinh lvgng dong thoi hai hop
chat nay. Két qua trinh bay trong Bang 1 cho thay
hé s6 bat doi xirng chia pic a-hederin khi phan tich
theo chuong trinh gradient (1) nam ngoai khoang
cho phép 0.8 - 1.5 (As = 1.8). Quan sat sic d6 &
Hinh 4 cho thay chwong trinh gradient (2) cho kha
nang tach gilra pic hederacosid C va pic ké can t6t
hon so v&i chuwong trinh gradient (1). Do dé,
chuwong trinh gradient (2) dwoc Iwa chon lam diéu
kién sac ky cho cac phan tich ti€p theo.

Bang 1. Cac thong s6 sac ky clia chuong trinh gradient (1) va chuong trinh gradient (2)

Chwong trinh rira giai Dung dich Hederacosid C a-hederin
gradient : Rs A Rs A
(1) Chuan 31.1 1.0 6.0 1.2
Thir 2.6 1.0 2.4 1.8
2) Chuan 42.4 1.1 7.3 1.1
Thir 1.7 1.3 2.1 1.1

Rs: B6 phdn gidi; As: Hé s6 bat déi

T T T T T T T T T
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(b)

Hinh 3. Phé UV ctia dung dich chuin (a) hederacosid C va (b) a-hederin
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“(b)

Hinh 4. S3c ky d6 (a) chuong trinh gradient (1) va (b) chuong trinh gradient (2) cta
(=) dung dich chuan va (—) dung dich th&

Nhu vay, diéu kién sac ky thich hop dé dinh lwong
déng thoi hederacosid C va a-hederin trong cao kho
TX (Hedera helix) nhw sau: Cot C18 (150 x 4.6 mm; 5
um); dau do DAD véi budc séng phat hién 205 nm;
Thé tich tiém mau 20 pL; T6c d6 dong: 1.0 mL/phut.
Pha ddng bao gdm acetonitrile (dung méi A) va nuwéc
(dung mdi B), cd hai déu chira 0.1% acid formic va
duoc duy tri & nhiét d6 phong. D6 pH cia pha déng
khong dugc diéu chinh. Chuong trinh rira gidi
gradient dugc thiét 1ap nhw sau: 0 phat, 20% A va
80% B; 14 phut, 39% A va 61% B; 20 - 25 phut, 65% A
va 35% B; 26 phut, 70% A va 30% B; 27 - 37 phut,
90% A va 10% B; 38 - 45 phut, 20% A va 80% B.

3.3.Khao sat quy trinh chuan bj dungdich thir
K&t qua trinh bay trong Bang 2 cho thay viéc st

Bang 2. Két qua khao sat dung mdi chiét

dung dung mdi chiét methanol 80% mang lai dién
tich pic cia céc hoat chat dat gia tri I&n nhat. Dé
ddm bdo chiét xudt hoan toan cidc hgp chat trong
m3u, hai thi nghiém d3 duwoc tién hanh. & thi
nghiém th nhat, mau duoc chiét [an dau véi 10
mL methanol 80%, sau d6 l3p lai hai lan, mbi lan
v&i 10 mL methanol 80%. Phép thir thi hai duoc
thuc hién tuwong ty, tuy nhién & hai lan ké tié€p,
thé tich dung méi sir dung cho méi 1an 1a 2 mL
methanol 80%. Dya trén két qud &Bang 3, nhan
thay dién tich pic cta hai hoat chat & cac lan chiét
ti€p theo hau nhuw khéng dang ké. Do d6, quy
trinh chiét dwoc lyva chon [a mét 1an chiét vdi 10
mLmethanol 80%.

e Ty lé cao khé/dung moi Dién tich pic (mAu*s)
Dung moi - -
(mg/mL) Hederacosid C a-hederin
ethanol 100% 35.13/10 2,404.4 2,182.7
Methanol 80% 35.11/10 2,490.8 2,182.2
Methanol 60% 35.33/10 2,466.1 2,162.4
Bang 3. K&t qua khao sat s6 lan chiét
Khéi 24 Dién tich pic (mAu*s) Ty 1é (%)
MZy | 'wong | S61an chigt The tich : :
aul a0 (I3n) dung méi | Hederacosid hederin | Hederacosid .
(mL) C a-hederin C a-hederin
(mg)
1 10 2,427.7 2,281.6 100.00 100.00
1 35.21 2 10 - - 0.00 0.00
3 10 - - 0.00 0.00
1 10 2,495.2 2,237.8 97.63 97.73
2 35.81 2 2 60.6 51.9 2.37 2.27
3 2 - - 0.00 0.00

“”: Khéng phdt hién
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Quy trinh chuan bi mau th nhu sau: Can chinh
xac 35 mg cao kho tir 1a TX va chuyén vao binh
dinh mirc 10 mL. Thém khoang 9 mL methanol
80%, 1ac nhe hon hop dé phan tdn miu. Dung
dich sau d6 dwogc siéu dm trong 15 phut & nhiét
dd phong nham dam bao chiét xuat hoan toan
cac hoat chat. P& ngudi vé nhiét dd phong, thém
ti€p methanol 80% dé&n vach dinh muc, l13c déu,
loc qua mang loc 0.45 um trudc khi tién hanh
phantichHPLC.

3.4.Tham dinh quy trinh dinh lvong

3.4.1. Tinh ddc hiéu

Céc sac ky d6 khao sét tinh dac hiéu (Hinh 5) cho
thay dung dich thr va dung dich th&r thém chuin
déu xuat hién cac pic c6 thoi gian lvu twong irng vai
pic hederacosid C va a-hederin trong dung dich
chuan (Bang 4). Dién tich pic cla hai hgp chat trong
dung dich thr c6 thém chat chuin tang |&én v&i dung
dich thir khéng thém chat chuan. Mt khac, cac sac
ky d6 thu dugc cho thay céc pic ré rang, chirng té
phuong phap duoc xay dung cé tinh dac hiéu cao.

L) |

a0 Hederacoside C

|
|

a-hederin

| -

T T T T

T
0 »® 40 ms

Hinh 5. K&t qua khao sat tinh d3c hiéu: (a) Dung dich chuan, (b) dung dich trang,
(c) dung dich th, (d) dung dich thir thém chuan
Bang 4. Thoi gian lwu cla pic hederacosid C va a-hederin trong két qua khao sat tinh ddc hiéu

Thoi gian lwu (phat)

Dung dich
Hederacosid C a-hederin
Chuan 12.015 20.672
Thir 12.027 20.681
Thir thém chuan 12.045 20.717
Trang - -

“”: Khéng phdt hién

3.4.2. Tinh phiihop ctia hé théng

Két qud trinh bay trong Bang 5 cho thdy dé léch
chuan twong déi (RSD) cla thoi gian lwu va dién
tich pic cGa hederacosid C va a-hederin déu nho

Bang 5. K&t qua khao sat tinh phu hgp cia hé théng

hon 2.0%. Hé s6 bat ddi xirng clia cac pic nam trong
khodng 0.8 - 1.5 va d6 phéan gidi déu lén hon 1.5.
Do dé, phuong phdp duoc xay dwng dap rng cac
tiéu chiddnh gia tinh pht hop ctia hé thong.

Thei gian lwu Dién tich pic A L aa A LA 2e
(phuit) (mAu*s) Hé so bat do0 | Do phan giai
Trung 12.131 2,225.1 1.1 2.4
Hederacosid C binh
RSD (%) 0.27 0.67
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Thoi gian lwu Dién tich pic .y an n LA _s2s
(phiit) (mAu*s) Hé so bat d0 | Do phan giai
Trung 20.781 2,236.1 1.1 2.2
a-hederin binh
RSD (%) 0.02 0.57

3.4.3. Tinh tuyén tinh, gic¢i han phat hién (LOD),
gidihandinh lwong (LOQ)

D3y dung dich chuin hederacosid C va a-hederin
da dwoc chuln bj dé danh gid tinh tuyén tinh cla
phuong phap. Gidi han phat hién (LOD) va gidi han
dinh lwong (LOQ) dugc xac dinh bang cach pha
lodng dung dich chuan dén khi tin hiéu clda chat
phan tich trén sdc ky d6 dat ty |& tin hiéu trén nhiéu

Bang 6. K&t qua khdo sat tinh tuyén tinh, LOD, LOQ

(S/N) xap xi 3 d6i vai LOD va 10 d&i véi LOQ. Két
qua phép th&r duoc trinh bay taiBang 6 cho thay hé
s6 tuong quan tuyén tinh (r) déu I&n hon 0.999.
Gia trj Significance F nhd hon 0.05 chirng to cac
phuong trinh hdi quy tuong thich. Cac gia tri p cla
hé s6 chan va hé s6 goc cho thay hé s6 chan khéng
cd y nghia théng ké, trong khi hé s6 géc cé y nghia
théng ké.

Hederacosid C a-hederin
Khoang tuyén tinh 0.174 - 1.475 mg/mL 0.118 - 1.000 mg/mL
r 0.9995 0.9990

Trac nghiém F:

Significance F = 0.00

Significance F = 0.00

Trac nghiém t:

Hé s6 chan p-value = 0.08 p-value =0.15

Hé s6 goc p-value = 0.00 p-value = 0.00
Phwong trinh hoi quy ¥ = 4,051.6x ¥ =6,774.6x
LOD 0.015 mg/mL 0.010 mg/mL

LOQ 0.050 mg/mL 0.035 mg/mL

3.4.4. D6 chinh xdc (dé Idp lai, dé chinh xdc
trunggian)

Mot loat cdc dung dich thir & ndng d6 100% duwoc
chuén bj va phan tich theo quy trinh dinh lwong
da xay dung. Thir nghiém d6 chinh xac dwoc thuc
hién bang cach so sanh ham lvgng hederacosid C
va a-hederin dwgc xac dinh trong hai ngay khac
nhau bdi cic kiEm nghiém vién khac nhau. Két

Bang 7. K&t qua khao sat do chinh xac

qua trinh bay trong Bang 7 cho thay gid tri RSD
trong ngay va gilta cac ngay cha ca hai chat déu
nhd hon hodc bang 2.0%. Phan tich théng ké
Anova: Single Factor dugc st dung dé danh gid sy
khdac biét gitra cdc ngay phéan tich; két qua cho
thdy gid tri p déu I&n hon 0.05. Do d6, phwong
phap duoc xay dung cé dd chinh xdc dat yéu cau
khithuchiéntronghaingay.

Ham lwgng phan tram trong cao khan (% ki/kl)
Hederacosid C a-hederin
Ngay 1 Ngay 2 Ngay 1 Ngay 2
Db I3p lai Trung binh 17.32 17.19 9.60 9.66
(n=6) RSD (%) 1.08 1.74 1.27 2.00
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Ham lwgng phan tram trong cao khan (% ki/kl)
Hederacosid C a-hederin

Ngay 1 Ngay 2 Ngay 1 Ngay 2

Trung binh 17.26 9.63

Do chinh xac
()
trung gian RSD (%) 0.51 0.50
(n=12) Anova: i _ i _
single Factor p-value =0.40 p-value =0.48

3.4.5.P6 diing

Do dung cta phuong phap duoc danh gia bang
cach thém vao mau thir moét lvgng chinh xac cla
moichatchudntuong rng. Mot thé tich chinh xac
cta dungdich chudn géc cé ndng d6 d3 biét duoc
thém vao mau thir, twong &ng véi khoi lwong cla
hai hoat chat & cdc muirc khodng 80%, 100% va

Bang 8. K&t qua khao sat d6 dung

120% so vdi lvgng cé san trong mau, moéi murc
thwchién 3 mauriéngbiét. Sau dé, dungdich mau
th&r dwoc chuin bj theo quy trinh d3 xay dwng.
K&t qua phép thl&r do ding trinh bay trongBang 8,
cho thay ty 1& thu héi cia hederacosid C va a-
hederin nam trong khoang 98 - 102%, v&i gia tri
RSDnho hon2.0%.

Hederacosid C a-hederin

Mitc Ty Ié thu hoi Trung binh | RSD Ty 1é thu hoi Trung binh | RSD

(%) (%) (%) (%) (%) (%)
98.81 98.77

(:(:y;) 101.59 100.10 1.40 101.96 99.69 1.98
99.90 98.34
100.66 99.55

(::‘0303/,) 101.01 100.75 0.23 100.93 100.04 0.77
100.58 99.64
101.89 97.09

(1.‘23?) 100.74 101.20 0.60 98.35 98.27 1.16
100.97 99.37

4.BAN LUAN mot don vi hexose gén vdi cing mdt aglycone, cé

Trong cao chiét |4 TX, cac saponin triterpenoid
chu yéu ton tai dudi dang glycosid, dién hinh Ia
hederacosid C, trong d6 aglycone hederagenin
duoc lién két véi mot don vi pentose va bén don
vi hexose. Qua trinh glycosyl héa lam ting kha
nang hoa tan cla saponin trong moi truong
nudc, tao diéu kién thuan lgi cho qua trinh van
chuyén va tich Iy trong té bao, déng thoi bdo vé
aglycone khoi sy phan hly bdi enzyme. Nguoc
lai, a-hederin chi chira mét don vi pentose va
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thé la dang thdy phan mét phan cla glycoside
hodc cé thé dwoc téng hop truc ti€p. Vi vay, a-
hederin hién dién trong duoc liéu TX v&i ham
lwvgng thdp hon. Ma&i quan hé sinh hdéa nay giai
thich taisaohederacosid Ccé hamlugngcaohon
a-hederin trong cao khé TX, diéu nay cling phu
hop vai két qua quan sat duoc trong thir nghiém
dochinhxac.

D3i vdi didu kién sac ky, acid formic (0.1%) dwoc
thém vao dung méi pha ddng nham tdi vu hda
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quatrinh phantich dotrong cdutrichdahoccda
cac chat phan tich chira nhém carboxyl (-COOH)
va nhiéu nhom hydroxyl (-OH). Mai truwdng acid
gitp duy tri cdc chat phan tich chd yéu & dang
phantl, dong thdihan ché sy tuwong tacgitra cac
chat nay vdi cdc nhom silanol ty do trén bé mat
pha tinh. Trong trudng hop khéng b6 sung acid,
cactwongtacgiita chat phantich vanhdmsilanol
c6 thé xay ra, dan dén hién twong kéo dudi. Viéc
b6 sung acid formic gitp wu tién che phl céc
nhém silanol, tir d6 lam giam thiéu tuwong tac
khong mong mudn va cai thién hinh dang pic sac
ky. Hederacosid C la saponin triterpenoid khung
oleanan nam vong, cé aglycon la hederagenin va
phan dudng gdbm mdt don vi pentose cung bdn
don vi hexose; trong khi a-hederin cling cé cling
aglycon nhung chi mang mét don vi pentose va
mot don vi hexose. Do ¢6 s6 lvgng géc duong
nhiéu hon, hederacosid C cé tinh phan cuc cao
hon so v&i a-hederin, méc du a-hederin van thé
hién dd phan cuctrungbinhnho' sy hiéndiéncua
cac don vi dudng. Dung moi methanol 80%, véi
d6 phan cuc phu hop, c6 khd ndng hoa tan hiéu
qua ca hai hop chat, qua dé dam bao hiéu qua
chiét xuat va do tin cay clta phwong phap phan
tichHPLC.

Cac két qua thu duoc trong nghién ciru nay cho
thay sy cai tién so vdi cac phuwong phdp HPLC d3
duwoc cdng bd ddi vdi cao khd TX. Cac nghién clru
trwdc day chd yéu tap trung vao nguyén liéu tho
hodc mau chwa duoc chuin hda, do dé 1am han
chékhanangsosanhcackétquadinhlugng. Mot
sé phuong phdp sirdung cdtcd chiéu dailédn (250
x 4.6 mm, 5 um) yéu cau thi gian phan tich kéo
dai (Ién dén 70 phut) hodc chuong trinh riva giai
ngan hon (khodng 30 phut) nhung khéng bdo cdo

budctdicanbangcot, dong thdicacgiatriLOD va
LOQ duoc tinh todn theo ly thuyét, khéng xéc
dinh trén thyc nghiém [12, 13]. Ngugc lai,
phuong phdp duoc xay dung trong nghién clru
nay s dung cdt C18 cé chiéu dai 150 mm véi
chuwong trinh phan tich 45 phat, bao gom ca giai
doan tai can bang cot, cho kha ndng phan tach
dang tin cay trong thoi gian phan tich ngdn hon.
Bé&n canh do, viéc xac dinh LOD va LOQ bang thuc
nghiém dwa trén ty 1 tin hiéu/nhiéu gitp cung
cap dit liéu dd nhay sat thucté hon, pht hop cho
viécdinhluvgngsaponintrongcaokho I TX.

5.KETLUAN

Trong nghién cttu nay, mot phuong phap HPLC-
DAD c6 dd tin cay va tinh 6n dinh cao da dwoc xay
dwng va tham dinh nham dinh lvgng dong thoi
hederacosid C va a-hederin trong cao khoé TX.
Phuong phép si dung quy trinh chudn bi mau
don gian, pha dong dé 4p dung, dong thoi dap
(rng day dd cac yéu cadu thadm dinh, bao gdm tinh
dac hiéu, tinh phu hop cha hé théng, khoang
tuyén tinh rong, gidi han phat hién va gidi han
dinhlvongthip, dat d6 chinh xdcva dd dung déap
ng day dayéu caucia moétquytrinh dinh luong.
V@i wu diém vé tinh don gian, do 13p lai va kha
nang tai 13p tét, phuwong phap cé thé dugc trién
khai trong céng tac kiém nghiém va kiém sodt
chat lvgng thuwdng quy doi véi cao TX tai Viét
Nam, déng thdi ddong gop co sé khoa hoc cho viéc
xay dwng va hoan thién tiéu chuin duwgc dién
qudcgiaddivdicacchéphamtirTX.
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ABSTRACT

Background: Thuong Xuan (Hedera helix L. - TX) isa medicinal plant with significant pharmacological
activities, possessing considerable potential for the development of various valuable therapeutic
products. However, this absence of appropriate specifications for its extract and preparations
presents challenges for quality control of unregulated raw materials and commercial products.
Objectives: This study aims to develop and validate an HPLC-DAD method for simultaneously
quantifying hederacosid C and a-hederin in TX dry extract. Material and methods: HPLC conditions
and sample preparation were optimized, and the analytical method was validated according to ICH
guidelines. Results: A rapid, simple, and practical HPLC-DAD was established for quality evaluation
of Hedera helix L. dry extractthrough a simultaneous determination of hederacosid Cand a-hederin.
The method demonstrated high specificity, a wide linear range (r 2 0.999), low limits of detection
(0.015 mg/mL for hederacosid Cand 0.010 mg/mL for a-hederin) and quantification (0.050 mg/mL
for hederacosid C and 0.035 mg/mLl for a-hederin), and exceptional precision [relative standard
deviation (RSD)<2.00%] andaccuracy (98.27%-100.04%, RSD<1.98%). The contents of hederacosid
C and a-hederin were 17.26% and 9.63% (w/w, dried basis), respectively, as determined by HPLC-
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DAD. Conclusion: The validated method is suiBdng for simultaneously determining hederacosid C
and a-hederin in Hedera helix L. dry extract, and can be applied for routine quality control of TX-
based products.
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