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TOM TAT: Nghién ctru da xay dwng dwgc quy trinh dinh tinh, dinh lvong déng thoi tanshinone-l,
tanshinone-lIA va cryptotanshinone cé trong duoc liéu ré dan sém bang phuong phap séc ki 16ng hiéu
ndng cao. Diéu kién sac ki: cot sdc ki Phenomenex-C18 (250 mm x 4,6 mm, 5 um); nhiét d6 25°C; pha
déng A: dung dich K,PO4 0,5 mM (pH 2,6); pha déng B: ACN/MeOH (2:1 v/v); theo chwong trinh
gradient (0 dén 7,5 phat: 70-95%B; 7,5 dén 10,0 phut: 95%B; 10,0 dén 11,0 phat: 95-70%B; 11,0 dén
12,0 phut: 70%B); Detector SPD-10AVP véi budc séng 270 nm; téc dé dong 1,5 mi/pht; thé tich tiém
20 ul. Gi¢i han phat hién cua tanshinone-I, tanshinone-IIA va cryptotanshinone twong tng la 3,8 ng/mL;
10,9 ng/mL; 4,7 ng/mL. Giéi han dinh lwgng cla tanshinone-I, tanshinone-llA va cryptotanshinone
twong tng la 12,8 ng/ml, 36,5 ng/ml, 15,6 ng/ml. D6 dac hiéu, do tuyén tinh, dé chinh xac, dd dung
cao. Két qua dinh luong tanshinone-I, tanshinone-IIA va cryptotanshinone trong duoc liéu dan sdm thu
hai tai Ha Giang la cao nhét (1an lwot la 1,023 ug/mg, 2,385 ug/mg, 1,199 ug/mg).

T khéa: Duoc liéu dan sam, sac ky Idng hiéu nang cao, tanshinone, cryptotanshinone.

ABSTRACT: The study had developed the qualitative, quantitative processconcurrently of
tanshinone-l, tanshinone-llA and cryptotanshinone in ginseng root by method of High-Performance
Liquid Chromatography (HPLC). The chromatographic conditions: Phenomenex-C18 chromatographic
column (250 mm x 4,6 mm, 5 um); temperature 25°C; mobile phase A: K.PO, solution 0.5 mM (pH 2.6);
mobile phase B: ACN/MeOH (2: 1 v/v); according to the gradient program (0 to 7.5 minutes: 70-95%B;
7.5 to 10.0 minutes: 95%B; 10.0 to 11.0 minutes: 95-70%B; 11.0 to 12.0 minutes: 70%B); Detector
SPD-10AVP with wave length 270 nm; flow speed of 1.5 ml/min; injection volume 20 ul. The detection
limits of tanshinone-I, tanshinone-IIA and cryptotanshinone were 3.8 ng/mL, 10.9ng/mL; 4.7 ng/mL
respectively. The quantitative limits of tanshinone-l, tanshinone-1IA and cryptotanshinone were
12.8ng/ml, 36.5 ng/ml, 15.6ng/ml, respectively.The specificity, linearity, precision, high accuracy. The
quantitative results of tanshinone-l, tanshinone-lIA and cryptotanshinone in pharmaceutical
productscollected in Ha Giang were highest (1.023 ug/mg, 2.385 ug/mgqg, 1.199 ug/mg, respectively).
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1. DAT VAN DE.
Pan sam (tén khoa hoc Salvia

hinh thanh mang xo vira ddng mach...
Dé& gop phan chuédn héa duwoc liéu dan sam,

miltiorrhizaBunge., thudc ho Lamiaceae) la cay
thudc cé ngudn gbe tor Trung Quéc. Hién nay, dan
sam dwoc trong nhiéu va sinh trudng tét & ving
Tay Bac nwéc ta. R& cay dan sam phoi hodc sdy
khé tao dwoc liéu dan s&dm (Radix Salviae
miltiorrhiza), dung trong diéu tri mét sb bénh i,
nhw bénh tim mach, kinh nguyét khéng déu,
phong thap, suy nhwoc than kinh, mét ngu...
Nghién cru y hoc hién dai cho thdy, dan sam dac
biét t&t cho tim mach, lam gidn mach va tang luu
lwong déng mach vanh, cai thién vi tuan hoan,
phong chdng tinh trang thiéu mau, lam cham viéc
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chuing toi trién khai dé tai nay nhdm xay dwng quy
trinh dinh tinh, dinh lwong ddng thdi tanshinone-,
tanshinone-llIA va cryptotanshone trong dwoc liéu
ré dan sam bang phuwong phap séc ki 1dng hiéu
nang cao (HPLC); ap dung quy trinh dinh tinh,
dinh lvgng déng thoi tanshinone-l, tanshinone-l1A
va cryptotanshone trong mét sé mau dwoc liéu ré
dan sam.

2. DOl TUONG, NGUYEN LIEU VA PHUONG
PHAP NGHIEN CUU.

2.1. Béi twong va nguyén liéu nghién ciru:
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- Péi twong: dwoc liéu ré dan sam, thu hai tai
Viét Nam, dwgc giam dinh tén khoa hoc la Salvia
miltiorrhizaBunge. (ho Lamiaceae); mau tiéu ban
Iwu gilr tai Vién Dwoc liéu Trung wong (BO Y té).

- Nguyén liéu:

+ Chéat chuan: tanshinone-l (16: BCBS1432V,
ham lwgng: 98,0% HPLC), tanshinone-llA (16:
BCBT9460, ham Iwong: 98,0% HPLC) va
cryptotanshinone (16: 116M4756V, ham lwong:
98,0% HPLC), do hang Sigma Aldrich cung cép.

+ Hoa chét, dung méi: dat tiéu chudn tinh khiét
hoac dung cho HPLC.

+ Thiét bi: may séc ki I6ng hiéu nang cao véi
detector UV-Vis da dwoc hiéu chuan, dap ng
yéu cau theo GLP va ISO/IEC 17025.

2.2. Phwong phap nghién ctru:
- Nghién ctu phwong phap x@ li mau:

+ Xay nhé dwoc liéu, ray qua ray 315 dé dwoc
c® bdt min, débng nhat. Chiét xuét tanshinone-l,
tanshinone-llA va cryptotanshinone bang phuong
phap l&c truc tlep két hop siéu am. Khao sat cac
diéu kién chiét xuéat (dung moai chiét, thoi glan
pH...). Sau d4, phan tich mau th&r bang HPLC va
danh gid so bd két qua dé chon phuong phap
chiét t6i wu.

- Phwong phap x@ li mau:

+ Dung dich mau th® (qua thi nghiém vo&i
nhiéu bién phap x& li mau khac nhau): can chinh
xac 80,0 mg bot dwoc liéu da xac dinh ham am,
cho vao binh dinh mdc 10 ml, thém 7 ml
methanol, chiét siéu &m & 40°C trong 30 phut. Dé
ngudi, thém methanol vira da dén vach, lac déu,
loc dich chiét qua mang loc 0,45 ym, dwoc dung
dich mau thir dan sam.

+ Dung dich dbi chiéu: can chinh xac cac chét
chuén, pha thanh cac dung dich di chiéu trong
methanol c6 néng do tanshinone-l, tanshinone-
IIA, cryptotanshinone xac dinh. Loc qua mang loc
0,45 um dé dwoc dung dich tiém séc ki.

- Xay dwng phwong phap phan tich:
+ Diéu kién sac ki: khao sat vé loai va kich
thude cbt sac ki, pha ddng va cac yéu to khac dé

chon duoc diéu kién sac ki cho phép tach cac
chat nghién ctru trong mau thty.

+ Tham dinh phuo’ng phap phan tich: quy trinh
phan tich dwoc thdm dinh tuan tw véi cac tiéu chi
co ban: dq thich hgp hé thong, tinh dac hiéu,
khoang tuyén tinh, dé dung, dé chinh xac.

3. KET QUA NGHIEN CU'U VA BAN LUAN.

3.1. Xay dwng phwong phap phéan tich:

Phan tich bang HPLC voi detector UV-VIS, st
dung cot C18. Thanh phan pha déng va chwong
trinh d’ung moi dwoc khdo sat va lwa chon diéu
kién sac ki phu hgp nhw sau:

- Cot sac ki la phenomenex-C18 (150 mm x
4,6 mm, 5 ym) dwoc bao vé bdi cot C18.

- Pha déng A: dung dich K2P0O4 0,5 mM (pH
2,6); pha déng B: ACN/MeOH (2:1 v/v).

Thdi gian (phat) | Pha dong A (%) | Pha dong B (%)
0 30 70
7,5 5 95
10,0 95
11,0 30 70
12,0 30 70

- Bwéc song: 270 nm.
- Téc d6 dong: 1,5 mL/phuit.
- Thé tich tiém mau: 20 pL.

Vi diéu kién sac ki nay, hén hop cac chat
nghién ctru da tach khoéi nhau va tach véi cac
thanh phan khac trong mau thir (véi Rs = 1,5).

Thue hién chwong trinh s&c ki da chon véi cac
hop chat dé xac dinh thdi gian lwu twong tng voi
tirng chét nghién ctru. Trong diéu kién sac ki trén,
thdi gian lwu cua tanshinone-l, tanshinone-llA va
cryptotanshinone lan lwot xap xi 5,2 phuat; 5,6
phut va 6,9 phat (hinh 1).

Theo két qud quét phd UV-Vis, pic cla
tanshinone-l, tanshinone-lIA va cryptotanshinone
& budc séng khoang 270 nm cé sw hép thu cao
cla ca 3 chéat, nén ching t6i lwa chon buéc séng
270 nm lam bwéc séng dinh lvgng.
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Hinh 1. S&c ki d6 cia mau chuén tanshinone-I, tanshinone-IIA va cryptotanshinone.
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Hinh 2. S&c ki db cia méu thir tanshinone-I, tanshinone-IIA va cryptotanshinone.

0.002

e
[] —~
-~ £ =
1 = < c
| 5§ 2 S
| £ 8 =
0.001 1 i £ 3 5
o 3 c
] I 55 S
’M £ <2 —
0000 +———| \\ i [—M
il
E "
v
-0.001
T T T T T
0 2 4 6 8 10 12

Minutes

Hinh 3. S&c ki d6 m&u dung moi.

Cac séc ki d6 thu dwoc cla dung dich dbi
chiéu va dung dich mau thlr cho thdy pic cda
tanshinone-l, tanshinone-llA va cryptotanshinone
tach han nhau va tach riéng biét so v&i cac pic
clia cac chét cé trong mau thir (hinh 2).

3.2. Tham dinh phwong phap:
3.2.1. Tinh dac hiéu:

Sé&c ki lan lwot dung méi pha mau, dung dich
déi chiéu, dung dich méu thtr dan sam voi diéu
kién HPLC da chon, thay két qua sac ki d6 dung
moi pha mau khdéng cé pic cla cac chat nghién
clu tai thoi gian lwu twong &ng (hinh 3). Sac ki
dd clia tanshinone-, tanshinone-lIA, cryptotanshinone
trong mau dbi chiéu va cac mau thr tach riéng
biét, v&i dd phan gidi R 2 1,5 (hinh 1 va hinh 2).

3.2.2. D6 thich hop:

Tién hanh séc ki I&p lai 6 1an dung dich ddi
chiéu da chuén bi & trén, ghi lai cac gia tri vé thoi
gian lwu, dién tich pic, két qua (bang 1) cho thay,
hé thong sac ki c6 do lap lai tot voi thoi gian lwu
va dién tich pic cda cac chat (RSD < 2%).

Bang 1. Két qua kiém tra d6 thich hop.

Thoi gian lwu|Dién tich  pic
. (phut) (mAU.s)
Hop chat

Trung |RSD |Trung RSD

binh |% binh %
Tanshinone-I 5,206 (0,05 [522.463,7 [0,28
Tanshinone-lIA 16,956 [0,058 [1.592.337 |0,24
Cryptotanshinone [ 5,566 |0,066 |605.159,3 | 0,26
52

3.2.3. Khoéng nbng dé tuyén tinh:

Tw cac dung dich gbc chéat déi chiéu, pha cac
day dung dich chuin gém 6 mau c6 néng do ting
dan trong khoang thich hop, tién hanh sac ki dé
khao sat khoang ndng dé tuyén tinh, két qua:

- Phuong trinh hdi quy véi tanshinone-l dwoc
xac dinh la: S =71.423C + 22.385.

Phuwong trinh dwéng chudn tuyén tinh trong
khoang ndng d6 khao sat la 1,22-16,33 pg/mL
(v&i hé sb twong quan r 14 0,9993).

~
y =71423x + 22385

R?=0.999

- J
Hinh 4. Phuwong trinh héi quy tuyén tinh
cla tanshinone-|.

- Phuong trinh hdi quy v&i tanshinone-lIA
dugc xac dinh la: S = 74.675C + 90.566.

Phwong trinh dwong chudn tuyén tinh trong
khoang néng d6 khao sat la 3,50-46,66 pg/mL
(v&i hé sb twong quan r 14 0,9988).
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y = 74675x + 90566
R>=0.998

\_ J
Hinh 5. Phuwong trinh héi quy tuyén tinh
cuta tanshinone-lIA.

Phwong trinh hdi quy véi cryptotanshinone
duwoc xac dinh la: S = 65.274C + 23.346.

Phwong trinh dwéng chudn tuyén tinh trong
khoang néng dd khao sat 1a 1,50-20,0 ug/mL (véi
hé so twong quan r la 0,9992).

e D

y = 65274x + 23346
2=0.999

- J
Hinh 6. Phuong trinh héi quy tuyén tinh
cua cryptotanshinone.

3.2.4. Gioi han phat hién (LOD) va gioi han
dinh lwgng (LOQ):
Bang 2. Két qua khao sat LOD, LOQ (ug/mL).

3.2.6. D6 I3p lai:

Sac ki 6 mau thir da chuan bj v&i cac khéi lugng
80,0 mg, két qua khado sat doé lap lai (& bang 4).

Bang 4. Két qua khao sat do 13p lai.

Chét phan tich HesbF RSD %
Tanshinone-I 5.099,2 1,04
Tanshinone-ll1A 15.830,4 1,50
Cryptotanshinone 70.63,3 1,19

Chi tiéu LOD (ng/ml) | LOQ (ng/ml)
Tanshinone-I 3,8 12,8
Tanshinone-II1A 10,9 36,5
Cryptotanshinone 4,7 15,6

3.2.5. b6 dung:

) Thém vao mau t[u’f mét lwong chinh xac chéat
dc“)_i chi{au sao cho tong Iu’c_)’r)g hoat chét co trong
mau nam trong khoang tuyen tinh, két qua khao
sat d6 dung cla cac chat (bang 3).

Bang 3. Két qua do dung cla cac chét.

o Ti 1& thu héi (%)
Tén chat : - RSD %
Min-max | Trung binh
. 81,77
Tanshinone-| -118,19 102,37 13,39
. 83,97
Tanshinone-Il1A - 119,14 98,71 14,38
. 81,18
Cryptotanshinone 104,73 93,62 10,41
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Xac dinh dwgc ham lwgng tanshinone-l,
tanshinone-IlA va cryptotanshinone trong duwoc
liéu ré dan sam.

3.3. Dinh Ilwgng tanshinone-l, tanshinone-
A va cryptotanshinone trong dwoc liéu re
dan sam:

Ap dung phwong phap HPLC da xay dwng
dugce, tr do, dinh ham Ilwong tanshinone-ll,
tanshinone-IlA va cryptotanshinone trong moét so6
mau dwoc liéu ré dan sam, két qua:

Bang 5. Két qud xac dinh ham luwong

tanshinone-l, tanshinone:IIA va
cryptotanshinonetrong dwgc liéu ré dan sam.
M3u duoc lidu Tanshin | Tanshin Cry_ptotan
x A one-| one-lI1A shinone
ré dan sam
(vg/mg) | (ug/mg) | (Hg/mg)
Sapa 0,677 1,978 1,040
Ha Giang 1,023 2,385 1,199
Trung Québc 0,545 0,881 0,626
Lam Déng 0,578 2,116 0,708
Lai Chau 0,735 1,871 0,884

Tién hanh phan tich v&i cac diéu kién sac ki da
xay dwng, thay ham lwong tanshinone-I tr 0,545-
1,023 pg/mg, tanshinone-llA tr 0,881-2,385
pg/mg va cryptotanshinone 0,626-1,119 yg/mag.

4. KET LUAN.

- Xay dwng dwoc quy trinh dinh tinh, dinh
lwong ddng thdi tanshinone-l, tanshinone-llIA va
cryptotanshinone ¢6 trong dwoc liéu ré dan sam
bang phwong phap HPLC. Diéu kién sac ki: cot
sac ki phenomenex-C18 (250 mm x 4,6 mm, 5
um); nhiét dé 25°C; pha dong A: dung dich K,PO4
0,5 mM (pH 2,6), pha déng B: ACN/MeOH (2:1
v/v); theo chwong trinh gradient (0 dén 7,5 phut:
70-95%B; 7,5 dén 10,0 phat: 95%B; 10,0 dén
11,0 phat: 95-70%B; 11,0 dén 12,0 phut: 70%B);
Detector SPD-10AVP v&i bwdc song 270 nm; toc
do dong: 1,5 ml/phut; thé tich tiém: 20 L.

- Gi¢i han phat hién cla tanshinone-l,
tanshinone-llA va cryptotanshinone twong tng la
3,8 ng/mL; 10,9 ng/mL va 4,7 ng/mL. Gidi han
dinh lwong cla tanshinone-l, tanshinone-llIA va
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cryptotanshinone twong ng la 12,8 ng/mL, 36,5
ng/mL va 15,6 ng/mL.

- Phwong phap nay c6 dé dac hiéu, do tuyén
tinh, d6 chinh xac, dé dung cao. Két qua dinh
lwong tanshinone-I, tanshinone-IlIA va
cryptotanshinone trong dwoc liéu ré dan sam thu
hai tai Ha Giang la cao nhét, cu thé: 1,023 pg/mg;
2,385 ug/mg va 1,199 ug/mg.
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UOC TINH MUC DO BAO CAO
THIEU CAC CA BENH LAO...

(Tiép theo trang 49)

T két luan trén chang téi dwa ra khuyén nghi:

- CTCLQG can mé& rong va tang cwdng hon
nira hoat ddng phdi hop y té coéng - tw, bao dam
tat ca BN lao c6 chan doan, phat hién, diéu tri can
dwoc bao cao dén CTCLQG.

- Can tang cwong chét lwong chan doan lao &
cac CSYT ngoai CTCLQG, tadng cuwdng chéan
doan lao c6 bang chirng vi khuidn hoc bang
chuyén g hodc dat may Xpert; tdng cwérng chan
doan lao khéng c6 bang chirng vi khuan hoc bang
dao tao lién tuc, hdi chan.
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