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TOM TAT

Binh lwong ddng thdi 10 hoat chét sinh hoc trong Pai hoang bao gém: piceatannol-3'-glucoside,
sennoside B, rhaponticin, sennoside A, emodin-8-glucoside, ampelopsin B, deoxyrhaponticin, emodin,
chrysophanol va physcion bang phwong phap HPLC. Cac hoat chat nay dwoc xac dinh trén pho UV
va di liéu khoi pho dac treng; ham lwgng cua cac chat trong mau Dai hoang dugc xac dinh bang
phwong phap HPLC. Tién hanh phan tach trén c6t pha ddo C,3 v&i chuwong trinh gradient st dung
dung méi A (dung dich 0,05 M axit phosphoric trong nwdc) va dung méi B (acetonitrile), buéc song
phat hién 280 nm, téc d6 dong 1,0 ml/phut, chwong trinh réra gidi gom: 0 phat, 4%B; 10 phat, 11%B;
25 phat, 13%B; 50 phat, 15%B; 70 phat; 20%B, 100 phat, 33%B; 115 phat, 60%B; 140 phat, 60%B
cho két qua tach tét. Tham dinh phwong phap cho ket qua do tuyén tinh cao (R*> 0,9992). Gidi han
phat hién trong khoang tw 0,27 dén 1,80 ug/ml. Phwong phap trén dwgc ap dung cho 30 mau Dai
hoang gom cac loai khac nhau. Két qua cho thay ham lwgng hoat chat bién dong nhiéu trong cac mau
Pai hoang.

* T khoa: Dai hoang; Hoat chét sinh hoc; S&c ky 16ng hiéu nang cao; Danh gia chét lvong.

SIMULTANEOUS QUANTITATION OF TEN MARKER

COMPOUNDS IN RHEI RHIZOMA BY HPLC

SUMMARY

A high performance liquid chromatographic method was developed to evaluate the
quality of Rhei Rhizoma based on chromatographic fingerprints that characterize 10
pharmacological compounds: piceatannol-3"-glucoside, sennoside B, rhaponticin, sennoside
A, emodin-8-glucoside, ampelopsin B, deoxyrhaponticin, emodin, chrysophanol and
physcion. These compounds were identified by their characteristic UV profiles and mass
spectroscopy data; their contents in Rhei Rhizoma samples were determined by HPLC. The
chromatographic separation was performed on a C;g column by gradient elution with 0.05 M
phosphoric acid in water and acetonitrile, the wavelength was set at 280 nm, the flow rate
was set at 1 ml/min, gradient condition as followed: 0 min, 4% B; 10 min, 11%B; 25 min,
13%B; 50 min, 15%B; 70 min; 20%B, 100 min, 33%B; 115 min, 60%B; 140 min, 60%B gave
the satisfied separation. The methodological validation gave acceptable linearities (R? >
0.9992). The limits of detection (LOD) of these compounds ranged from 0.27 to 1.80 ug/mi.
The developed method was applied to the quantitation of 30 samples of different Rhei
Rhizoma species. The results showed that the contents of bioactive compounds were
fluctuated among samples.

* Key words: Rhei Rhizoma; Biological compounds; High performance liquid
chromatographic; Quality evaluation.

DAT VAN DE

Pai hoang (Rhei Rhizoma) 1a mdt nhom loai trong chi Rheum, thudc ho rau Ram
(Polygonaceae). C6 ba loai cia chi Rheum dwoc chinh thirc cong nhan trong Dwoc dién
Viét Nam, Han Quéc va Trung Quéc, bao gém: R. tanguticum, R. palmatum va R. officinale
[1, 3, 4]. Theo Duorc dién Nhat Ban, ngoai ba loai trén, ngudi ta con cdng nhan thém Rheum
coreanum va nhirng loai lai gitra cac loai trén la dwoc lieu Dai hoang [5]. Ngoai ra, mét sb
loai khac nhw Rheum undulatum, Rheum rhaponticum, Rumex crispus, Rumex aquatica va
Reynoutria elliptica cling thwéong bi s& dung nham nhuw |a Pai hoang. Mét sd nha nghién ciu



va thay thubc déng y thwong bi nhadm 1an khi st dung dwoc liéu Pai hoang. Do vay, viéc
danh gia chat lwong Dai hoang dwa trén thanh phan hoat chat déng vai trd rat quan trong
trong kiém soat chat lwong cla duoc liéu Dai hoang.

Duwoc liéu Pai hoang dwoc biét dén véi nhiéu hoat tinh sinh hoc nhw nhuan trang, loi mat,
bdo vé gan, khang virut, khang viém, chéng ung thw...[6, 8]. Cac chat déng vai trd chinh
trong cac dung sinh hoc clia Dai hoang gém anthraquinone nhw emodin, emodin-8-glucoside,
chrysophanol, physcion [9], dianthrone nhw sennoside A, B [10] hay stilbene nhw rhaponticin,
deoxyrhaponticin, piceatannol-3'-glucoside [11]. Nghién ctu trwédc, chung toi da tién hanh
dinh lwong déng thdi 5 hoat chat 1a cac dan chét cta anthraquinone [2], nghién ctu nay
HPCL cao duwgc ing dung dé danh gia chat lwong Dai hoang dwa trén 10 hoat chét sinh hoc
la piceatannol-3'-glucoside, sennoside B, rhaponticin, sennoside A, emodin-8-glucoside,
ampelopsin B, deoxyrhaponticin, emodin, chrysophanol va physcion (Hinh 1).
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Hinh 1: CAu trdc héa hoc clia cac hoat chét chinh trong DPai hoang.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

1. Hoéachat vathiét bi.

* Hoa chat va nguyén liéu:

-Hoa chét: cac chéat chuan piceatannol-3'-glucoside, sennoside B, rhaponticin, sennoside
A, emodin-8-glucoside, ampelopsin B, deoxyrhaponticin, emodin, chrysophanol va physcion
do khoa Dwoc, Truwéng Dai hoc Chungnam, Han Quéc cung cép. D6 tinh khiét duwoc xac
dinh bang HPCL va khéng dinh lai bang sac ky 1dng khéi phd; acetonitrile, methanol, nuwéc
cét, axit phosphoric dat tiéu chudn tinh khiét cho HPCL, cac hda chét khac dat tiéu chuén
phan tich.

-M&u Dai hoang dwoc thu hai tlr cac ving khac nhau cta Trung Québc va Han Quéc
(bang 1) thdm dinh tai Khoa Y hoc Cb truyén, Pai hoc Dongguk va Iwu tri tai Khoa Duorc,
Pai hoc Quéc gia Chungnam, Han Quéc.

* Thiét bj:

- May HPLC Water, bao gdm bom Water-510, detector Water-486, hé thdng tiém mau
tw déng Water-717, bo phan dn nhiét CTO (Waters, MA, U.S.A)). Thuc hién phan tich trén
cot C15 (4,6 x 250 mm, 5 um, Optimapak, RStech Corp, Han Quéc).

2. Phwong phap nghién curu.

* Pidu kién s&c ky:



C6t phan tich pha d&o Optimapak Cyg (250 x 4,6; 5 um) cGa céng ty RS Tech, Han Quéc;
buwéc séng phat hién 280 nm; pha dong: dung mdi A: dung dich axit phosphoric 0,05 M trong
nwéc; dung moi B: acetonitrile; tdc d6 dong 1 ml/pht, thé tich tiém 10 ul. Chwong trinh rira
gidi: 0 phut, 4%B; 10 phut, 11%B; 25 phut, 13%B; 50 phat, 15%B; 70 phat; 20%B, 100 phdt,
33%B; 115 phut, 60% B; 140 phut, 60%B.

* Chuén bj dung djch chuén va thd-

- M&u chuén: nong d6 khac nhau, thay déi tiv 9,61- 76,92 pg/ml déi voi piceatannol-3'-
glucoside, sennoside A, B va rhaponticin; 4,81 ug/ml dén 38,47 ug/ml doi v&i emodin-8-
glucoside, ampelopsin B, deoxyrhaponticin, emodin, chrysophanol, physcion trong methanol.

- MAu th: can chinh xac khoang 100,0 mg bot dugc liéu bai hoang, cho vao binh dinh
merc 10 ml. Thém ethanol 70% vira du t&i vach, can, lac siéu am 60 phat. Can lai, bd sung
khoi lwgng mat bang ethanol 70%, ly tam, gan lay I&p trén, loc qua mang loc 0,45 um.

Bang 1: Danh muc mau s dung trong nghién cuu.

Ky hiéu Tén khoa Ky higu Tén khoa hoc
mau hoc mau
09B100 R. 098101 R. undulatum
1 tanguticum 6
09B100 R. 098101 R. undulatum
2 palmatum 7
09B100 R. 098101 Rumex crispus
3 palmatum 8
09B100 R. 09B101 ;
A salmatum 9 Rumex crispus
09B100 R. 09B102 Reynoutria
5 palmatum 0 elliptica
09B100 R. 09B102
” tanguticum 1 R. palmatum
09B100 R. 098102 R. tanguticum
7 tanguticum 2 e
09B100 R. 098102 R. tanguticum
8 tanguticum 3 e
09B100 R. 09B102 ;
: e . R. tanguticum
09B101 R. 09B102 ;
0 e . R. tanguticum
09B101 R. 09B102 ;
0 e p R. tanguticum
09B101 R. 098102 R. tanguticum
2 officinale 7 ang
09B101 R. 098102 R. palmatum
3 palmatum 8 P
09B101 R. 098102 R. officinale
4 undulatum 9 '
09B101 R. 09B103
4 undulatum o R. undulatum

KET QUA NGHIEN CUU VA BAN LUAN

Véi diéu kién sac ky va phwong phap xc Iy mau da lya chon, séc ky db thu dwoc cho cac
pic tach rG rang. Nhiéu nen thap thé hién qua sic ky dé ctia mau thi Dai hoang va hén hop
chuén. Trén séc ky d6, mau thtr c6 thoi gian lwu tring véi thdi gian lwu cla pic piceatannol-
3'-glucoside, sennoside B, rhaponticin, sennoside A, emodin-8-glucoside, ampelopsin B,



deoxyrhaponticin, emodin, chrysophanol va physcion trong sac ky dé cla mau chuan lan
lwot 1a 49,41; 66,26; 70,80; 78,25; 84,49; 94,53; 98,26; 124,21; 137,21 va 146,53 phat (hinh
2). Tai thi gian lwu cla piceatannol-3'-glucoside, sennoside B, rhaponticin, sennoside A,
emodin-glucoside, ampelopsin B, deoxyrhaponticin, emodin, chrysophanol va physcion trén
cac sac dd mau thlr va mau chuén, ching téi so sanh phé hap thu UV thu dwoc cla pic. Két
qua cho thay: phé mau thtr va mau chudn trang khit 1én nhau véi hé sb ph hop lan lvot la
0,9997; 0,9996; 0,9998; 0,9992; 0.9999; 0,9996; 0,9997; 0,9995; 0,9994 va 0,9994. Diéu
nay chrng té: pic thu dwoc trén séc ky dé ctia mau thi tinh khiét va cac thanh phan khac c6
trong mau thtr khdng anh hwéng dén qua trinh phan tich 10 chéat dbi chiéu piceatannol-3'-
glucoside, sennoside B, rhaponticin, sennoside A, emodin-8-glucoside, ampelopsin B,
deoxyrhaponticin, emodin, chrysophanol va physcion. Két qua trén cho phép tién hanh dinh
tinh, dinh lwong cac chat nay trong Pai hoang bang HPLC.

* Tinh thich hop cda hé théng séc ky:

Dé danh gia tinh thich hop cuta hé théng sac ky, pha mau chuan. Tiém 6 1an mau chuén
vao hé thdng HPLC, tién hanh sic ky vé&i diéu kién da chon.

Béng 2: Két qua khao sét tinh thich hop cta hé théng.

R R 0 dia ly Hé so ba
Hoat chét thdiz?; C|:,3 diér?tSiEthL:? thu;éot gfng déi trl?nzob?r?ig
; binh (n) (T)

e Piceatannol- 0,11 0,12 22320 1,11
SennosideB 0,13 0,14 23230 1,05
Rhaponticin 0,12 0,15 24550 1,10
Sennoside A 0,14 0,21 34660 1,07
Emodin-glc 0,16 0,20 35140 1,04
Ampelopsin B 0,15 0,14 32340 1,12
Deoxyrhaponti 0,14 0,11 43260 1,07

cin
Emodin 0,16 0,17 44580 1,14
Chrysophanol 0,18 0,21 44620 1,08
Physcion 0,19 0,23 45146 1,06

Cac diéu kién sac ky da Iya chon va hé théng HPLC s dung phii hop va dam bao én
dinh ctia phép phan tich dinh lwong cac hoat chat trén.
mV
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Hinh 2: S&c ky db cta hén hop chudn (a) va mau Dai hoang (b,c); 1: piceatannol-3'-
glucoside, 2: sennoside B, 3: rhaponticin, 4: sennoside A, 5: emodin-8-glucoside, 6:
ampelopsin B, 7: deoxyrhaponticin, 8: emodin, 9: chrysophanol, 10: physcion.

* Khodng tuyén tinh, giéi han phat hién va giéi han dinh luong:

Pha 4 dung dich miu chudn c6 nong do khac nhau (t 9,61 - 76,92 pg/ml doi voi
piceatannol-3'-glucoside, sennoside A, B va rhaponticin; 4,81 - 38,47 pg/ml doi voi emodin-
8-glucoside, ampelopsin B, deoxyrhaponticin, emodin, chrysophanol, physcion). Tién hanh
sac ky nhw diéu kién da mo ta.

A
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Hinh 3: Buwéng chuén cta cac chét dinh lwong.
Béng 2: Két qua khao sat khoang tuyén tinh, gi&i hién phét hién, gi¢i han dinh lwong.

£ x Nong d6 Phwong trinh hdi LOD LOQ (g
Chat chuan (ul/mi) quy R (gl /mi)

Piceatannol- 9,61-76,92 Y = 1603,389X - 0,9 0,83 2,94
glc 0,117 992

Sennoside B 9,61-76,93 Y = 790,571X - 0,9 1,80 6,07
0,028 994

Rhaponticin 9,61-76,95 Y = 2130,575X - 0,9 0,61 2,19
0,153 995

Sennoside A 9,61-76,94 Y = 918,239X + 0,9 1,67 5,35
0,085 997

Emodin-glc 4,81-38,47 Y = 4266,421X + 0,9 0,42 1,21
0,335 993

Ampelopsin 4,81-38,47 Y = 1359,937X — 1,0 1,05 3,54
B 0,019 000

Deoxyrhapon 4,81-38,47 Y =5357,460X + 0,9 0,33 0,96
ticin 0,306 998

Emodin 4,81-38,47 Y = 3872,976X — 0,9 0,27 1,14
0,407 999

Chrysophano 4,81-38,47 Y = 3146,946X — 0,9 0,44 1,51
| 0,076 996

Physcion 4,81-38,47 Y =3852,418X — 0,9 0,36 1,24
0,068 999

Két qua khao sat cho thdy: véi khodng ndéng dd cla piceatannol-3'-glucoside, sennoside
A, B va rhaponticin tr 9,61 - 76,92 pg/ml, emodin-8-glucoside, ampelopsin B,
deoxyrhaponticin, emodin, chrysophanol, physcion tr 4,81 - 38,47 ug/ml, c6 twong quan
tuyén tinh gitra ndng dd va dién tich pic (A) twong ng.

Tw phuong trinh tuyén tinh ctia cac chat dinh lwong: piceatannol-3'-glucoside, sennoside
B, rhaponticin, sennoside A, emodin-8-glucoside, ampelopsin B, deoxyrhaponticin, emodin,
chrysophanol va physcion cho phép xac dinh gi¢i han phét hién cla cac chat lan lwot 14 0,83;



1,8,0; 0,61; 1,67;‘0,42; 1,05; 0,33; 0,27; 0,44 va 0,36 ug/ml. Gi&i han dinh lwgng cua tirng
chat twong &ng lan lwot la 2,94; 6,07; 2,19; 5,35; 1,21; 3,54; 0,96; 1,14; 1,51 va 1,24 ug/ml.
* Két qué phén tich dinh lurong cac hoat chét trong méu duoc liéu Pai hoang:
Béng 3: Két qua phan tich ham lwgng hoat chat trong cac mau Pai hoang.

N Ham Iwgng (mg/g)
0 1 2 3 4 5 6 7 8 9 | 1

1 0 o 1 1] o] | o of o

001 82 564 | 56 | .90 85 | 71 | 14
1 0 o 1, ol ol o 1] 1] o

002 23 83 | 24 | 53 o1 | 88 | .48
1 0 0, 0 ol o

003 01 19 0l O o1 O 85 | 43 0
1 0 0, ol o ol o

004 01 19 01 53| 22 | 20 0| 92| 56 0
1 0 of 0, ol ol o 1] 1 o

005 14 22 | 11 | 20 69 | 10 | 11
1 0 2 ol o ol o

006 01 60 Ol g3 | 20| 17 O 10 | 01 0
1 0 1, 1 of ol o, o of o

007 32 545 | 53 | 52 79 | 65 | 22
1 1 6, ol o ol o

008 01 o9 Ol 44| 24| 45 O| 88 | 58 0
1 0 1, 5, ol 1| | of of o

009 48 85 | 75 | .01 10 | 76 | 34
1 0 1, 9, of of L] of of o

010 87 05 | 75 | 19 45 | 35 | 06
1 0 1, 1 ol ol o of of o

011 19 031 | 58 | 07 63 | 26 | .06
1 0 o 6, ol ol o of 1 o

012 46 04 | 59 | 37 66 | 78 | 45
1 0 1, 3 ol ol o of of o

013 33 72 | 21| 03 68 | 57 | 01
1 2 o 3 o ol ol 1] o 1] o

014 | 2,83 0,83 89 | 01| 39| 72| 73| 60
1 4 ol 3 o 1] of 1| o of

015 | 3.13 533 33 | 42 | 52 | 05| a6
1 1 ol o o ol ol ol o o o

016 | 3.85 98 63 | 11 | 30 | 47 | 44 | 09
1 6 ol 4 0 1] ol 2| o]l o] o

017 | 3,47 3.20 26 | 25 | 10 | 27 | 83 | a3
1 1 ol ol o

018 0 0 0 0 0 o2 O 74 | 87 | 23
1 0 1] 1] o

019 0 0 0 0 0| 25 O| 31| 62 | 60
1 1 2 0

020 | 6,49 o 0 0 R S 0| 29
1 1 2 ol o ol o

021 0| 47 0| 127 | 13 | 87 Ol 18 | o7 0
1 0 0, ol o ol o

022 01 78 O 42| 22| 22 Ol 10| .01 0
1 0 ol o 1, ol o]l o]l o o o




023 12 28 | 45 | 05 06 | 05
1 0 1] o] o ol o

024 01 o5 Ol 37| 18 | a1 O 04 | 02 0
1 0 o o.| of 2| [ 1] 1] o

025 11 09 | 04| 06 88 | 92 | 48
1 0 o] o o

026 01 25 0| g2 | 28| 53 of 0] o 0
1 0 1, 1 1] 2| | of of o

027 09 471 | 25 | 82 05 | 08 | 04
1 0 2| o] o 0

028 0l a1 Ol 43| 05 | .8 O o2 o 0
1 0 3| ol o 0

029 0 67 Ol 43| 38| .38 O 0} 44 0
1 7 ol s . 1 o] 4] of 1] o

030 | 2.99 | 82 | 0,63 42 57 | 25 | 10 | 22

Ghi cha: 1: piceatannol-3'-glucoside, 2: sennoside B, 3: rhaponticin, 4: sennoside A, 5:
emodin-8-glucoside, 6: ampelopsin B, 7: deoxyrhaponticin, 8: emodin, 9: chrysophanol, 10:
physcion.

Ham lwong cao nhét cta piceatannol-3'-glucoside, sennoside B, rhaponticin, sennoside A,
emodin-8-glucoside, ampelopsin B, deoxyrhaponticin, emodin, chrysophanol va physcion 1an
lwot la 72,99; 1,87; 50,63; 15,64; 1,56; 2,82; 4,57; 2,33; 1,92 va 0,60 mg/g trong dworc liéu
khé. Sennoside A, B chi phéat hién dwoc trong cac mau Pai hoang that, gém cé 3 loai R.
tanguticum, R. palamtum and R. Officinale. Rhaponticin chi phat hién dwoc trong mau R.
undulatum. Ham lwong hoat chét chinh trong caAc mau Pai hoang bién déng nhiéu trong tat
ca cac mau.

KET LUAN

Phuong phap HPCL don gian, hiéu qua, dwoc (ng dung dé dinh lwgng dong thoi 10
hoat chat trong dwoc liéu Dai hoang. Két qua dinh lvgng cac mau Dai hoang cho thay ham
lwvong hoat chat bién doi nhiéu trong cac mau.
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