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SUMMARY

Huyet phu truc u (HPTU) is a famous remedy of Chinese traditional medicine used for the
treatment of cardiovascular diseases such as thrombosis, angina pectoris, myocardial
infarction. To meet treatment needs nowadays, an extract was manufacturedfrom 11
medicinal plants as in HPTU remedy. Amygdalin, a primarily chemical component included in
HPTU remedy could significantly decrease plasma viscosity, prolong the activation time of
thromboplastin and reduce fibrinogen content, which prevents the condition of blood
coagulation increase. Amygdalin is also an ingredient chosen as a marker to control the
guality of dosage forms from HPTU remedy. The research was conducted to establish an
HPLC method for determination of amygdalin in HPTU extract. The method was optimized as
follows: Column - Phenomenex C18 (250 x 4.6 mm; 5 um), temperature - 25 °C; Mobile phase
- a mixture of methanol and water (21.5:78.5), in isocratic mode; Flow rate - 1,0 mL/minute;
Injection volume - 20 pL; Detector - photodiode array (210 nm). The method was validated for
the suitability of the system, specificity, linearity, repeatability, intermediate precision,
accuracy (recovery rate = 98.1 — 101.1%) and quantification range (9.6 — 38.4 ug/mL). The
procedure stretches 40 minutes for a run.
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dé Pao nhan va Héng hoa la hai vi quan ™.
Amygdalin, thanh phan chinh c6 trong Dao
nhan véi ham lwong twong déi cao, da dugc
chirng minh ¢c6 nhiéu tac dung dwoc ly nhu:
lam gidm d6 nhét cla huyét twong, kéo dai
thoi gian hoat héa thromboplastin va giam
lwong fibrinogen gitp khac phuc tinh trang
tang dong mau. Ngoai ra, amydalin con c6 tac
dung bao vé& té bao ndi mach va trc ché qua
trinh két tap tidu cau 3. Pay ciing l1a thanh
phan dwoc chon lam chéat danh dau dé kiém
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tra chat lwong cla cac ché pham tw bai thubc
HPTU . P& dap ng nhu cau diéu tri hién
nay, ché phdm cao HPTU da duwgc bao ché
véi thanh phan gom 11 dwoc liéu nhw bai
thubc HPTU. Bén canh viéc bao ché thi cong
tac kiém tra danh gia chat lwong thuée ciing 1a
mot yéu cau cap bach. Dé tai “Xay dwng quy
trinh dinh lwong amygdalin trong cao Huyét
phd truc & bang phwong phap HPLC - PDA”
dwoc tién hanh véi mong mudn thiét 1ap mot
quy trinh ding dé dinh lwong amygdalin trong
cao HPTU dat cac yéu cau vé thdm dinh quy
trinh phan tich theo hwéng dan cta ICH 2005
va Asean 2008 g6p phan vao cong tac kiém tra
danh gia chat lwong clia ché pham nay.

NGUYEN LIEU VA PHUONG PHAP
NGHIEN Cl’U

DP6i twong nghién cu: Cao Huyét phi
truc & dwoc san xuat vao thang 01 nam 2018.

Chat déi chiéu: Amygdalin (Sigma -
Aldrich), ham Iwgng 98,10%.

Trang thiét bi: Hé thdng HPLC Agilent
1260 két nbi dau do PDA, cot sac ky pha dao
Phenomenex C18 (250 x 4,6 mm; 5 pm), can
phan tich Sartorius Practum 224-1S (d6 nhay
0,1 mg), bé siéu am Elma, cac dung cu thiy
tinh chinh xac dung cho phan tich.

Dung mdi - hda chéat: Methanol (Merck),
nwéc cat 2 lan dung cho HPLC.

Phwong phap nghién ctru

Khéo sdt cdc diéu kién sdc ky dé tach
dwoc pic amygdalin trong mau the cao
HPTU

- Khdo sat cac diéu kién bao gdbm: Cot sac
ky, nhiét do cot; tbc dd dong; thé tich tiém
mau; budc séng phat hién; pha dong.

- Trén sac ky dd mau thdr kiém tra sw hién
dién clGa pic amygdalin bang cach so sanh
thdi gian lwu va phd UV cla pic twong (ng
véi pic amygdalin trén sac ky d& mau déi
chiéu, lwa chon diéu kién sac ky tach duoc
pic amygdalin trong mau thir dat yéu cau vé
cac thdong sé nhw hé sb dbi xirng, dd phan

giai, do tinh khiét pic.

Tham dinh quy trinh dinh
amygdalin trong cao HPTU

Quy trinh dwoc thAm dinh cac yéu té: Tinh
phu hop hé thdng, tinh dac hiéu, tinh tuyén
tinh, d6 lap lai, dd chinh xac trung gian, dé
dung va khoang xac dinh 571,

KET QUA VA BAN LUAN

Két qua khao sat diéu kién sac ky

Diéu kién séc ky dwoc chon nhw sau: Cot
séc ky pha dao Phenomenex C18 (250 x 4,6
mm; 5 um), nhiét dé coét 25 °C; pha dong:
methanol - H,O (21,5:78,5) rlra gidi dang
dong; tbc d6 dong 1 mL/phat; thé tich tiém
mau 20 uL; bwée sdng phat hién 210 nm.

Dung djch déi chiéu: Hoa tan mét lwong
amygdalin dbi chiéu trong pha déng dé duoc
dung dich c6 néng dd chinh xac khoang 24
Mg/mL, loc qua mang loc 0,45 pm.

Dung djch m4u thd= Can chinh xac khoang
300,0 mg cao HPTU, cho vao binh dinh mdc
50 ml, thém khoang 30 ml methanol, siéu am
30 phut, dé ngudi, thm methanol dén vach,
ldc déu. Loc qua gidy loc, hat chinh xac 10 ml
dich loc cho vao binh dinh m&c 25 ml, thém
pha déng dén vach, lac déu, loc qua mang loc
0,45 pm.

Ham lwong (%) amygdalin trong cao HPTU
dworc tinh theo cbng thirc:

St xmg¢ x Ce x Dp x 100%
Sc X D¢ x myp

lwong

C (%) =

Trong dé:

S;, Sc @ Lan lwot la dién tich pic amygdalin
cta mau thtr va mau déi chiéu.

M. : Khéi lwgng amygdalin d6i chiéu (mg).

C.: Ham lwong cta amygdalin déi chiéu
(%, tinh trén nguyén trang).

D;, D¢:
mau thtr va mau dbi chiéu.

m; : Khéi lwgng cao HPTU d4 can dé dinh
lweng (Mg).

Lan lwvot 1a d6 pha lodng cla
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Két qua khao sat tinh phu hop hé théng  dién tich pic: 0,2%.

Tiém 6 |an lién tiép mau dbi chiéu theo diéu - Hé s6 dbi xrng cia pic amygdalin: 0,92.
kién sac ky da chon. Ghi nhan thoi gian lwu, - SO dia ly thuyet: 12323.
dién tich pic, hé so doi xtng, soO dia ly thuyeét, Quy trinh dat yéu cau ve tinh phu hop cla
tinh gié tri trung binh, gia tri RSD. Két qua: hé thong.

- RSD cua thoi gian lwu: 0,2%, RSD cua
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Hinh 1. Sdc ky dé mau amygdalin déi chiéu (a), mau the (b),
mau placebo (c) va mau thd thém déi chiéu (d).
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Hinh 2. Phé UV cda amygdalin (e) va cda pic trén sdc ky dé mau tha (f)

Purity results peak 11 at 13.205 min.

name :

-> The purity factor is

within the threshold limit.
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(71 of 71 spectra are within the threshold limit.)

Purity factor : 999.920

Threshold : 999.000 (Set by user)

Reference : Peak start and end spectra (integrated)
Spectra : 5 (Selection automatic,

(12.603 / 14.103)
5)

Hinh 3. Bé tinh khiét cga pic amygdalin trén sac ky d6 mau tha

Tinh dac hiéu

- S4c ky dd mau thtr cho pic cé thoi gian
lwu va phdé UV twong (rng véi pic amygdalin
trén s&c ky dd mau déi chiéu (Hinh 1 va 2).

- S&c ky dd mau placebo khéng xuét hién
pic tai th&i gian lwu cia amygdalin (Hinh 1c).

- Sac ky d6 mau thr thém dbi chiéu cho pic
amygdalin c6 dién tich pic tang Ién so Vvoi
trwdrc khi theém déi chiéu (Hinh 1d).

- Do tinh khiét cla pic amygdalin la
999,920 > 999,000 (Hinh 3).

Quy trinh dat y&u cau vé tinh dac hiéu.

Tinh tuyén tinh

Dung djch déi chiéu gbc: Can chinh xéac
60,0 mg amygdalin dbi chiéu cho vao binh
dinh m&rc 100 ml, hoa tan bang pha dong dé
dwoc dung dich c6 néng d6 amygdalin chinh
xac khoang 600 pg/ml (lwgng amygdalin ddi
chiéu thuc té da can la 61,2 mg).

T dung dich déi chiéu gbc, pha 7 dung
dich dbi chiéu véi nbng do twr 2,4 - 48,0 pg/ml
(twong dwong 10 - 200% ndng d6 dinh lwong)
theo md ta trong bang 1. Tién hanh sac ky theo
diéu kién da mod ta, ghi nhan dién tich pic
amygdalin.
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Bang 1. Dién tich pic
ctia cac dung dich chuén

Néng dé(ug/ml) Dién tich pic (mAu.s)
2,4 42,10751
9,6 172,29639
16,8 299,43295
24,0 430,44778
31,2 561,75134
38,4 690,97693
48,0 867,44128

St dung chirc ndng phan tich hoi quy
“Regression” trong MS - Excel 2013 v&i trac
nghiém F dé kiém tra tinh thich hop cua
phwong trinh hdi quy y = ax +b va trdc nghiém
t d& kiém tra y nghia cta cac hé sé a,b cho
két qua:

Significance F = 9,21 x 10™ < a = 0,05:
Phwong trinh héi quy twong thich.

P-value (b) = 0,078 > a = 0,05: H& sb b
khéng c6 y nghia théng ké.

D6 chinh xac trung gian

P-value (a) = 9,21 x 10 < a = 0,05: Hé s6
a c6 y nghia thdng ké.

Phwong trinh héi quy § = 18,0744x, hé sé
twong quan R=1.
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Hinh 4. Burong biéu dién méi trong quan
gitka dién tich pic va nong dé amygdalin

bo lap lai

Ham lwgng amygdalin trung binh trong cao
HPTU la 1,23%. RSD cua ham Ilwgng qua 6
lan th&r nghiém 1a 0,5% khong vuot qué 2,0%.
Quy trinh dat y&u cau vé do lap lai.

Bang 2. Két qua khdo sdt dé chinh xac trung gian

Kiém nghiém vién 1 Tran Khanh Duy
Ngay phan tich 26-01-2018
Hé théng HPLC Agilent 1260

Kiém nghiém vién 2 V& Thi Bach Hué
Ngay phan tich 04-02-2018
Hé théng HPLC Agilent 1260

Cao HPTU Dién tich pic Ham Iwong Cao HPTU Dién tich pic Ham lwong
(mg) (mAU.s) Amygdalin (%) (mg) (mAU.s) Amygdalin (%)
300,5 527,15961 1,22 300,2 524,50543 1,23
299,4 531,86029 1,24 299,8 532,70233 1,25
300,0 531,35516 1,23 300,6 531,96716 1,24
299,6 529,57056 1,23 299,6 527,72162 1,24
300,1 527,98724 1,22 299,4 526,76117 1,23
300,2 529,46576 1,23 300,3 524,13000 1,22

Trung binh 1,23 Trung binh 1,23
RSD 0,5% RSD 0,7%

Ham lwgng amygdalin trung binh trong cao
HPTU t& 12 1an dinh lwong cla ca 2 kiém
nghiém vién la 1,23%; RSD = 0,6%.

Gia tri RSD két qua dinh lwong cia moi
kiém nghiém vién va cta ca hai kiém nghiém
vién déu nhd hon 2,0%. St dung phan tich
Anova cho thdy két qua dinh lvong gitra 2
kiém nghiém vién khac nhau khéng c6 y nghia
théng ké (P-value = 0,22 > 0,05).

Quy trinh dat yéu cau vé dd chinh xac
trung gian.

Do diung

Thwe hién phwong phap thém amygdalin
ddi chiéu vao mau placebo, lwong amygdalin
thém vao twong (ng véi 5 mirc nébng dd 40%,
70%, 100%, 130%, 160% so v&i ndng do dinh
lwong. M&i mirc ndng dd chuén bi 3 mau.
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Bédng 3. Két qua thdm dinh dé ding

Cao Néng dé Dién tich pic Néng dé Tylé RSD
placebo amygdalin thém (mAU.s) amy’gdalin tim phuc héi | TB (%) %)
(mg) vao (ug/ml) thay (ug/ml) (%)
299,8 9,6 169,91658 9,46 98,7
300,1 9,6 169,54968 9,44 98,5 98,1 0,9
300,3 9,6 167,11562 9,31 97,0
300,4 16,8 294,15439 16,38 97,6
300,0 16,8 296,57980 16,52 98,4 98,2 0,5
300,2 16,8 297,09915 16,54 98,6
300,2 24,0 430,16757 23,96 99,9
299,7 24,0 432,30319 24,07 100,4 100,4 0,5
300,3 24,0 434,75848 24,21 101,0
300,2 31,2 569,08887 31,69 101,7
300,1 31,2 562,28662 31,31 100,5 101,21 0,6
300,3 31,2 566,92065 31,57 101,3
300,1 38,4 693,53693 38,62 100,8
299,8 38,4 694,42615 38,67 100,8 100,9 0,2
300,3 38,4 696,67456 38,80 101,12

Ty l&é phuc hdi & tat ca cac ndng do déu
nam trong khoang 98,0 - 102,0%. Quy trinh
dat yéu cau vé do ding.

Khoang xac dinh

Dwa vao két qua tinh tuyén tinh, do
chinh xac va d6 dung, suy ra quy trinh c6
khoang xac dinh la 9,6 - 38,4 pg/ml (twong
&ng 40 - 160% ndng dd dinh luwong).

KET LUAN

Bang phwong phap sac ky ldng hiéu
ndng cao v&i dau do day diod quang,
chang téi da xay dwng dwoc quy trinh dinh
lwong amygdalin trong cao HPTU. Quy trinh
dinh lwvong da dwgc thdm dinh tinh twong
thich hé théng, tinh dac hiéu, tinh tuyén tinh
(9 =18,0744x R = 1), do lap lai (RSD = 0,5%),
dd chinh xac trung gian (RSD = 0,7%), dé
dung (ty 1& phuc héi 98,1 - 101,1%), khoang
xac dinh 9,6 - 38,4 ug/ml. Dé tai da gop phan
vao cdng tac xay dwng tiéu chuan chat lwong
cho ché phdm cao Huyét pha truc (.
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