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Tham dinh céc loai dai hoang bang dinh lwgng dong thai hoat
chat sinh hoc va phan tich tong thé sac do6
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TOM TAT
Pai hoang la mét dworc liéu cbd truyén quan trong, co6 3 loai Rheum tanguticum, Rheum palmatum
va Rheum officinale. Hiéu qua diéu tri ciia dwoc liéu nay phu thudc phan I&n vao loai. Viéc xac dinh
phan loai loai dbi v&i cac mau Dai hoang trén thi trwong dwa trén phan tich mé hoc rat kho khan. Vi
vay, viéc tiéu chudn hoa va thdm dinh loai khi st dung dac trweng hoa hoc rat quan trong. Trong
nghién clru nay, phan tich thdm dinh loai don gidn bang dinh lwgng ddng thdi 5 hoat chét chinh 1a
aloe-emodin, rhein, emodin, chrysophanol va physcion nhadm danh gia chét lwong Pai hoang. 5 hoat
chét chinh dwoc phan lap trén cot pha dédo Optimapak C18 véi pha ddng gdm 0,1% axit phosphoric
trong nwéc:methanol ty 1& 15:85; tbc dd dong 1,0 ml/phat va buwédc séng phat hién 254 nm. Phan tich
tbng thé sac dd sir dung LDA cho thay cac loai Pai hoang tir nhiing ngudn gbc thuwc vat khac nhau
c6 thé dwoc phan biét véi do chinh xac téi 100%.
* Tlr khoa: Dai hoang; S&c ky 16ng hiéu nang cao; Danh gia chat lwong.

Authentication of rhubarb species by simultaneous
guantitation of bioactive components and pattern recognition
analysis

SUMMARY

Rhubarb is an important traditional herbal drug containing three species Rheum tanguticum,
Rheum palmatum and Rheum officinale. The therapeutic effectiveness of this herb depends
significantly on the species. The morphological taxonomical identification between species is too
difficult during on-site inspection for species authentication among commercial samples in the
market. Thus, the standardization and the species authenticity verification using the chemical
characteristics would be very important. In the present study, a simple species authentication by
HPLC analysis of five main components like aloe-emodin, rhein, emodin, chrysophanol and physcion
from Rhubarb samples was carried out to evaluate the quality of Rhubarb. Five main components
were base line separated on a Optimapak C18 column with the mobile phase of 0.1% aqueous
phosphoric acid:methanol = 15:85. The flow rate was 1.0 mL/min and detection was carried out at
254 nm. Pattern recognition analysis using LDA revealed that Rhubarb species from different
botanical origins could be discriminated with the accuracy of up to 100%.

* Key words: Rhubarb; HPLC; Quality evaluation.

* Hoc vién Quén y
** Pai hoc Chung Nam, Han Quéc
Phan bién khoa hoc: PGS. TS. Nguyén Van Minh
DAT VAN DE DPai hoang (Rhubarb) la mét tap hop cac
lodi trong chi Rheum thudc ho Polygonaceae.
Co6 3 loai ctia chi Rheum dwoc chinh thire
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cébng nhan trong Duwoc dién Viét Nam, Han
Quéc va Trung Quéc la R. tanguticum, R.
palmatum va R. officinale [1, 2, 3]. Dugc
dién Nhat Ban, ngoai 3 loai trén, con co
thém R. coreanum va nhirng loai lai gitra
cac loai trén la dwgc liéu DPai hoang [4].
Ngoai ra, cac loai khéng chinh thic nhu R.
undulatum, R. rhaponticum, Rumex crispus,
Rumex aquatica va Reynoutria elliptica cling
thwong bi nham nhw & Dai hoang khi st
dung.

Dwoc liéu Pai hoang chira anthraquinone
[5, 6] c6 tac dung nhuén trang, lgi gan mat,
bdo vé gan, chéng viém va chéng ung thw
[7, 8, 9]... Xu hwéng hién nay trén thé gidi
la thAm dinh va danh gia chat lvong duoc
liéu dwa vao phan tich cac thanh phan co
hoat tinh sinh hoc trong dwgrc liéu d6. Trong
nghién ctru nay, danh gia chéat lwong 5 hoat
chét chinh va thdm dinh céac loai Dai hoang
bao gdbm aloe-emodin, rhein, emodin,
chrysophanol va physcion. Phan tich téng
thé séc d6 sir dung LDA (Linear Discriminant
Analysis) cho cac loai Pai hoang dé phan
loai 30 mau Pai hoang tw 6 loai khac nhau.

VAT LIEU VA PHUONG PHAP
NGHIEN cUU

1. Héa chat va thiét bi.

* Hoa chat va nguyén lidu:

Hoa chét: chat chuén aloe-emodin, rhein,
emodin, chrysophanol, physcion dwoc chiét
xuat, phan lap, tinh ché va xac dinh cau
trac, methan,ol, nu’c'rc, cat, axit phosphoric
dat tiéu chuan cho sac ky léng hiéu nang
cao; cac hoéa chat khac dat ti€u chuan phan
tich.

Mau Pai hoang thu hai ti» cac vang khac
nhau cGa Trung Qudc va Han Quéc, duoc
GS. Jae Hyun Lee, Khoa Y hoc Co truyén,
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bai hoc Dongguk thAm dinh va Iwu tri tai
Khoa Dwoc, Pai hoc Quéc gia Chungnam,
Han Quéc.

* Thiét bj:

May sac ky Idng hiéu nang cao Shimadzu,
gdbm bom LC-20AD, detector SPD-20A
UV/Vis, hé théng tiém mau tw dong SIL-
20A, bd phan 6n nhiét CTO-20A (Shimadzu,
Nhat Ban). Phan tich thwc hién trén c6t C18
(4,6 x 250 mm, 5 pm, Optimapak, RStech
Corp, Han Quéc).

2. Phwong phap nghién ctru.

* Diéu kién sdc ky: theo phwong phap
ctia Dwoc dién Trung Quéc (2005) [2].

Cét phan tich pha dao Optimapak C18
(250 x 4,6; 5 ym) cua coéng ty RStech (Han
Québc); budc séng phat hién 254 nm; pha
dong gébm dung dich axit phosphoric 0,1%
trong nwéc va methanol véi ty 1& 15:85; téc
dd dong 1 ml/phat; thé tich tiém 10 l.

* Chuén bi dung dich chuén va thir:

M&u chudn: can chinh xac mét lwong
phu hop aloe-emodin, rhein, emodin va
physcion, hoa tan trong methanol dé duoc
dung dich gbc twong (rng cé néng d6 80
pg/ml v&i  aloe-emodin, rhein, emodin,
chrysophanol va 40 ug/ml véi physcion. L4y
chinh xac 2 ml méi dung dich gbc trén tron
l&n dé& dwoc dung dich chudn cé ndng do
16 pg/ml v&i aloe-emodin, rhein, emodin,
chrysophanol va 8 ug/ml v&i physcion [2].

MAu thir: can chinh xac mét lwong 0,15 g
bot dwoc liéu, cho vao binh nén cé nap, bd
sung 25 ml methanol va can. Chiét xuét hoi
lwu trong thoi gian 60 phut, d& ngudi, can
lai, bd sung lwgng methanol bi mét do bay
hoi, trén déu va loc. LAy chinh xac 5 ml dich
loc cho vao binh nén, loai dung mdi, thém
10 ml dung dich HCI 8%, siéu am trong 2
phat, thém 10 ml chloroform. Tiép tuc chiét



TAP CHi ¥ - DUQC HOC QUAN SU' SO 5-2011

hdi lwu trong 60 phut, d& ngudi, chuyén
sang binh gan, r&ra lai binh nén v&i mét
lwong nhd chloroform, két hop dich rira vao
binh gan. Tach 4y I&p chloroform, chiét Iap
lai 3 1an, méi 1an 10 ml chloroform. Két hop
dich chiét chloroform va cét thu hoi
chloroform trong binh cat quay chan khéng
t¢i khd. Hoa tan can trong methanol, chuyén
sang binh dinh m&c 10 ml, thém methanol
t&i dung thé tich va lac déu [2].

KET QUA NGHIEN CUU
VA BAN LUAN
V6i diéu kién sac ky va phwong phap xt
ly mau da lwa chon, trén sac ky dd thu
dwoc, cac pic tach ré rang, nhiéu nén thap
thé hién qua séc ky dd cta mau ther Dai
hoang va hén hop chuan. Trén séc ky db,

mau thir cé thoi gian lwu tring véi thoi gian
lwu clha pic aloe-emodin, rhein, emodin,
chrysophanol, physcion trong séc ky dé cla
mau chuan lan lwot 1a 5,10; 6,34; 9,76;
13,68; 18,72 phut (hinh 1). Tai th&i gian lwu
cla pic aloe-emodin, rhein, emodin,
chrysophanol, physcion trén cac séc do
mau thtr va mau chuan, ching tdi so sanh
phd hép thu UV. Két qua cho thdy: phd mau
thtr va mau chudn trung khit I&n nhau véi
hé s& phu hop Ian lvot 1a 0,9996; 0,9999;
0,9997; 0,9994 va 0,9995, chirng té: pic thu
duorc trén sac ky do clia mau thir tinh khiét
va cac thanh phan khac co trong mau thiy
khéng &nh hwdng dén qua trinh phan tich 5
chéat déi chiéu aloe-emodin, rhein, emodin,
chrysophanol, physcion, qua dé cho phép
tién hanh dinh tinh va dinh lwong.
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Hinh 1: S&c ky db va so sanh phd ctia mau chuan (a) va mau tht (b).
(1): aloe-emadin, (2): rhein, (3): emaodin, (4): chrysophanol, (5): physcion.

1. Tinh thich hop cua hé théng sac ky.
Dé danh gia tinh thich hop cta hé théng sac ky, pha mau chuén, tiém 6 1an mau chuan
vao hé thong HPLC, tién hanh sac ky v&i dieu kién da chon.
Bang 1: Két qua khao sat tinh thich hop cta hé thdng sac ky.

HOAT CHAT RSD CUA THOI

RSD CUA DIEN TiCH
GIAN LUU PIC

HE SO BAT BOI
TRUNG BINH (T)

SO PIA LY THUYET
TRUNG BINH (n)

12



TAP CHi ¥ - DUQC HOC QUAN SU' SO 5-2011

Aloe-emodin 0,11 0,12 12560 1,11
Rhein 0,12 0,17 13444 1,06
Emodin 0,15 0,18 14426 1,12
Chrysophanol 0,17 0,21 14500 1,09
Physcion 0,18 0,23 15124 1,07

V6i didu kién sic ky da lwa chon phu
hop va ddm bao dd dn dinh cta phép phan
tich dinh tinh va dinh lwvgng aloe-emodin,
rhein, emodin, chrysophanol, physcion.

2. Két qua dinh lwong.

Tién hanh dinh lwvong cac mau Pai
hoang theo phuwong phap trén. Két qua cho
thay: tat c& cac mau gid déu dat tiéu chuan
dat ra cta Dwoc dién Trung Quéc, ngoai troe

hai mau 1019R va 1020E twong (ng voi
hai loai R. crispus va R. elliptica (bang 2).
Ham lwong hoat chét chinh trong cac mau
Dai hoang bién déng nhiéu trong tat ca cac
mau (hinh 2), khong thdy s khac biét gitra
cac loai Dai hoang that va giad. Nhw vay,
phan tich dinh lwong don thudn cac thanh
phan hoat chét chinh trong duoc liéu Dai
hoang khoéng da dé phan biét cac loai Pai
hoang.

Bang 2: Két qua phan tich ham lwong hoat chét trong cac mau Pai hoang.

KY HIEU LOAI Nggg“ HAMLUGNG (mg/g) (Tr%\}g) Tg/':)e >1,5%
(€] @ 3 4 ®)
1001T R. tanguticum TQ 8.43 33.25 9.12 23.57 | 17.22 91.6 9.16 Pat
1002P R. palmatum TQ 1.39 7.49 1.94 8.95 4.24 24.01 2.4 Pat
1003P R. palmatum TQ 1.66 15.54 4.06 8.97 4.4 34.63 3.46 Pat
1004P | R. palmatum TQ 1.92 | 21.58 2.83 8.42 4.44 39.2 3.92 bat
1005P R. palmatum TQ 2.14 14.51 6.18 13.88 6.1 42.81 4.28 Dat
1006T R. tanguticum TQ 2.21 21.11 1.48 4.77 1.91 31.47 3.15 Dat
1007T R. tanguticum TQ 2.06 24.62 1.16 3.97 2.39 34.19 3.42 Pat
1008T | R.tanguticum TQ 214 | 26.35 2.56 5.85 229 | 39.19 | 3.92 bat
10090 | R. officinale TQ 2.52 4.28 0.88 10.3 4.98 | 22.95 2.3 bat
10100 R. officinale TQ 3.24 9.94 2.04 6.49 34 25.12 2.51 Dat
10110 | R. officinale TQ 396 | 22.24 | 10.83 | 1892 | 9.83 | 65.78 | 6.58 Pbat
10120 | R. officinale TQ 3.44 11 1.37 | 12.26 | 6.72 | 34.79 | 3.48 bat
1013P R. palmatum TQ 2.25 33.4 3.33 9.47 2.97 51.42 5.14 Dat
1014U | R. undulatum HQ 1.23 0.8 188 | 1356 | 8.64 | 26.12 | 2.61 bat
1015U R. undulatum HQ 3.66 7.11 2.22 20.44 9.61 43.04 4.3 Dat
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
1016U R. undulatum HQ 1.81 10.11 2.82 28.4 15.07 | 58.21 5.82 Dat
1017U | R. undulatum HQ 1.49 0.58 1.99 15.6 | 10.34 30 3 bat
1018R Rumex crispus HQ 0.78 4.03 2.79 5.82 4.24 17.67 1.77 Pat
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1019R | Rumex crispus HQ | 0.06 | 004 | 215 | 536 | 432 | 11.92 | 1.19 | Khéng dat
1020E | R. elliptica HQ | 007 | 029 | 662 | 018 | 518 | 12.35 | 1.24 | Khong dat
1021P | R. palmatum TQ | 256 | 2354 | 376 | 954 | 46 | 4401 | 4.4 Dat
1022T | R. tanguticum TQ | 213 | 275 | 3.05 | 6.28 | 365 | 4261 | 4.26 Dat
1023T | R. tanguticum TQ | 165 | 1814 | 2.03 | 7.61 | 3.84 | 3327 | 3.33 Dat
1024T | R. tanguticum TQ | 296 | 3113 | 253 | 983 | 49 | 51.34 | 513 Pat
1025T | R. tanguticum TQ | 224 | 2204 | 25 | 11.29 | 402 | 42.09 | 4.21 Dat
1026T | R. tanguticum TQ | 174 | 2301 | 32 | 985 | 437 | 4218 | 4.22 Dat
1027T | R. tanguticum TQ | 361 | 2469 | 1.97 | 399 | 3.14 | 37.41 | 3.74 Dat
1028P | R. palmatum TQ | 192 | 1859 3 1833 | 9.61 | 5145 | 5.15 Pat
10290 | R. officinale TQ | 27| 55 079 | 918 | 536 | 2357 | 2.36 Dat
1030U | R. undulatum TQ | 147 | 176 | 2.09 | 20.83 | 13.09 | 39.24 | 3.92 Pat
(Ghi chu: (1): aloe-emodin, (2): rhein, (3): emodin, (4): chrysophanol, (5): physcion. TQ:

Trung Quéc, HQ: Han Quéc.)

Hinh 2: Phan bd hoat chét trong cac loai Pai hoang (mg/g).
(1): aloe-emodin, (2): rhein, (3): emodin, (4): chrysophanol, (5): physcion.
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3. Phan tich téng thé sac dod (pattern recognition analysis).

Tién hanh phan tich toan bo sac dd: ty 1é twong ddi gitra cac pic trén séc ky do sé twong
ddng trong cling mét loai, dac trung cho loai d6 va khac biét véi cac loai khac. Két qua phan
tich trén LDA dwa vao 5 pic va 6 pic chung cho két qué phan biét cac loai véi dd chinh xac
twong (ng 1a 93,10% va 100% (hinh 3). Nhw vay, phan tich tdng thé sdc d6 cho thay, cac
loai Pai hoang that (gdm R. tanguticum, R. palmatum va R. officinale) khéng nhirtng phan
biét dwoc voi cac loai Dai hoang gid (R. undulatum, R. elliptica va R. crispus) ma con phan
biét chi tiét tirng loai cu thé véi do chinh xac cao.

-
L

Hinh 3: K&t qua phan tich LDA cla céc loai Pai hoang: R. tanguticum (1), R. palmatum (2), R.
officinale (3), R. undulatum (4), R. crispus (5) va R. elliptica (6).

KET LUAN
Bang dinh lwong déng thoi 5 hoat chat chinh trong Pai hoang két hop véi phan tich téng
thé séc dd, cac loai Pai hoang dwoc phan loai v&i dd chinh xac cao. Phan tich tdng thé
séc dd can két hop véi phan tich dinh lvgng cac hoat chat chinh trong dugc liéu néi
chung va trong Pai hoang néi riéng dé danh gia day du chét lwong cta duoc liéu.
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