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Simultaneous Determination of 7 Anti-rheumatic Active Ingredients in Mongolian Medicine Sendeng-4
Decoction Powder by HPLC-DAD

Suritalatu' * , YU Jiagi®, WANG Xiye’, LIU Jinglin’, XU Ning’, XU Liang” (1. Dept. of Mongolian Medicine
Preparation, the Affiliated Hospital of Inner Mongolia University for the Nationalities, Inner Mongolia Tongliao
028042, China; 2. College of Chemistry and Chemical Engineering/Inner Mongolia Key Laboratory of Natural
Products Chemistry and Functional Molecules Synthesis, Inner Mongolia University for Nationalities, Inner
Mongolia Tongliao 028042, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of 7 kinds of anti-rheumatic active ingredients
in Mongolian medicine Sendeng-4 decoction powder, such as catechin, jasminoidin, dihydromyricetin, texifolin, rutin, myricetin
and quercetin. METHODS: HPLC-DAD method was adopted. The determination was performed on Sil Green Cis column with
mobile phase consisted of acetonitrile-0.1% phosphoric acid solution (gradient elution) at the flow rate of 1 mL/min. The detection
wavelength was set at 238 nm, and column temperature was 30 “C. The sample size was 10 uL. RESULTS: The linear range of
catechin, jasminoidin, dihydromyricetin, texifolin, rutin, myricetin and quercetin were 8.590-2 290, 10.56-3 901, 13.00-3 958,
8.815-564.2, 4.030-257.8, 8.130-750.5, 7.075-454.2 pg/mL (#=0.999 1), respectively; the limits of detection were 0.429 5,
0.264 0, 0.325 0, 0.220 4, 0.201 5, 0.203 2, 0.176 9 pg/mL, respectively; the limits of quantification were 1.030, 1.321, 1.302,
1.397, 1.637, 0.813 0, 0.707 5 pg/mL, respectively. RSDs of precision, stability (48 h) and repetition tests were all lower than
2.0% (n=6). The average recoveries were 96.24% -99.28% (RSD=1.03% -1.63% , n=6). CONCLUSIONS: The established
method is simple, accurate and reproducible, and can be used for simultaneous determination of catechin, jasminoidin,
dihydromyricetin, texifolin, rutin, myricetin and quercetin in Mongolian medicine Sendeng-4 decoction powder.

KEYWORDS  Sendeng-4 decoction powder; HPLC-DAD; Catechin; Dihydromyricetin; Texifolin; Jasminoidin; Rutin;
Mpyricetin; Quercetin; Content
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W Aty S T R E AL S 4l 7 S, N 5ty R
KEAVE RS AT iy T R e AR5 -4 e L
RE M AR LR 5T AR Ff
B2 T T T 0 8 R 2SO i - AR A B ) A
(HPLC-DAD) .

1 #7e
1.1 {488

600 T = RCTRAH 4 1Y, L AT 2996 BIEHL — M A5 4G
#7178 A Sk AERS 600 B DU T AR (S5 [H Waters 2y
] ) 5 AB-135S B Hi - K F (Fig 1 Mettler-Toledo 23 1] ) ;
HH-S26'S BU% 8 E K i 35 (i M T 432 Kb/ 3y
#%) ) s KQ-250DE FY K4l 7 I v vk A (R Ll vl e Y
A PR A s 2B BRI M T2 QL AR H A
IXES AT BN 7)) 5 SHZ-CB R R 7Kk 2 22 B B 45 48 (L L
TR A BR 54T 2 A ) 5 B-220 HY 15 i K 1 48
RE-52CS Tk 7 % fr (I o8 AR AR T ) o
1.2 &M ARERF

4S5 250 SOE AR (LS . 20150812) 0] T (3L 5
20161002)  #g 7 (L 5 . 20151101)  JI| B 7 (it 5«
20160108) 304 {1 Tk 7 25 M i 37, i N 52 IR
T2 B I 2 ot 52 24 il 390 2 5 H BB P Rl AT 52 24 Dl 4
T8, HoH SCREAR 2508 T R T RHEL Y SCE R (Xanthoc-
eras sorbifolia Bunge.) i) T4 2515 I B 25 b4 S R
Y1 (MeLia toosendan Sieb.et Zucc. ) [ -1 i h S
S5 HE T 25 R v FRHE VI AR - (Gardenia jasminoides
Ellis.) (1) RS2 5 101 F- 2564 Ry 8 7R 70 7 ( Ter-
minalia chebula Retz.) W RS . SO 15 g )1 BH
F9g WET 3 g T3 g ik J5 EL i, il UKL , 2207 , 1
A7, BPA5 6 #HtAE ah (45 43 51 24 20160115, 20160130,
20160215.20160228 ,20160302.20160510) .

TEIERA 200 BB L (35 - A0082, 4l J3F £ 99.2% ) i
HB 2 TR A YR A B wT SR AL s Bz 20 RS (AL
110081-200907 , 4 JiF : 98.6% ) . A5 1~ 1F % B & (HIL 5
110749-200511, 46 & : 98% ) . JL 2% £ xF IR &% (i 5 .
110877-201203, 4fi & . 98.5% ) 1= T X B &t (4t 5 .
00809705, 4fi & : 99 % ) 331 H [l B i 2 ik e A R B 1
it s Mg 250 BE L (165 100504, 46 . >98% ) . — 5%
g 2506 BE (52 101206, 46 BE . 98.9% ) 40 A ¥ il
REE 2GR LA BRA v HEE | LI hEisat, 2N
3 Hral, KRB AiK
2 AEELER
2.1 fifEEH

{0,754 . Sil Green Cis(250 mmx4.6 mm, 5 um ) ; I
A : NG (A)-0.1 % BRI (B) , B BB (0~4 min,
8% A—>9% A; 4~13 min, 9% A—10% A ; 13~33 min,
10% A—14% A; 33~45 min, 14% A—16% A; 45~48
min, 16% A—~20% A ;48~70 min, 20% A—~21% A; 70~
80 min, 21% A—>30% A ;80~90 min, 30% A—~32% A;
90~100 min, 32% A—100% A ; 100~ 105 min, 100% A ;
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105~106 min, 100% A—~8% A ;106~110 min, 8% A ) ;
PIE : 1 mL/min; &I : 238 nm; A3 2 30 °C 5 AR .
10 uL.
22 BEATIE
2.2.1  XPRESH RORA X B IA TR RS RO B 5
32 1.876 5 mg. JLAS X 1.792 5 mg it iz & 1.690 0 mg.,
TETEFA 2 3.257 5 mg, AW % 2.725 0 mg. Wi 11
1.077 5 mg. ] 1.327 5 mg, 435 & F 5 mL &,
FHEE 2%, 520, RIAS A — o B S VR . A 2 PR B —
X R S MG 2% 3,753 mg JLAS K 11.45 mg., Ml % 2.271
mg LTS 3K 2.821 mg, ~ A MR 19.79 mg HE T 1
19.50 mg ./ ] 1.289 mg, & T[Al—5 mL {ffh, DL
SERPEA], RIAIR A N IR S A . AR B i IR A
FE P A VP F s B TR AR A 4, B 28] 7 e B8 A T
AT R BT

7 FIR A X BRI VR, At 2R T R A3 R
0.008 130,0.032 50,0.130 0,0.260 0,0.404 5.0.509 9
0.750 5 mg/mL; JL 4% & Jit & ¥k & 43 51 24 0.008 590,
0.034 44.0.137 5.0.275 0,1.038.,1.600, 2.290 mg/mL; #E
FAF R 235124 0.010 56.,0.042 25.0.169 0,0.338 0,
0.975 1,1.950,3.901 mg/mL; — &5 2% T 53k JE 40 1)
4 0.013 00, 0.052 00.,0.104 0,0.416 0,0.989 5.1.980,
3.958 mg/mL; & JHE F 2 5T Vi B 43 3l 2 0.008 815,
0.017 63.,0.035 26.0.070 53.0.141 1,0.282 1.0.564 2
mg/mL; /" JiT & Wk BE 43 %l i 0.004 03, 0.008 060,
0.016 11,0.032 23.0.064 45.0.128 9.0.257 8 mg/mL; 1
MFZE RV 439124 0.008 130.0.032 50.,0.130 0.0.260 0.,
0.404 5.0.509 9.0.750 5 mg/mL; #fl iz 2 BT vk i 43 51
0.007 075.0.014 19.0.028 39.0.056 78.0.113 6.0.227 1.,
0.454 2 mg/mL. DA F¥EIT 4 C¥ & H .
2.2.2 HHASEW RS PRBGRE -4 FE 00 1.000 0 g, B
T HIEEHIEHD SN A 95% £ 10 mL, #)5E i i,
AT (215300 W, H % . 50 kHz) 2 Y%, £ YK 20 min, Jif
Y FERRE I, FH 95 % LA Vs 2k i 5 i, $550, H
0.45 um I fLIE BRI, BUSEIE T, A5 SV T
2.2.3  FIPEXTREGRE IR RS 9% PRI SO e AR FIE 1)
PR -4 FEH 1.000 0 g, #6°2.2.27 R J5 1 b FR A A
TR BFAE X R A VAT
2.3 RGEAMRE

A3 DA B 2. 27 TR YRS BRI R A
VRCRITBA X B VAR 4% 10 L, #5292, 000 i 33 4% ik
P, ilsR kil . 250, e IS4 T, &8k
O3 22 N0 B o0 A= R XA SR 43 B, TR A3 A B
FESHRT 1.5, IS M Ed AR 1 611K T 5 000, 3 I
K1,
24 MEXRER

A3 RS B B EC2.2.17 3N TR A BRI E 10 pL,
Fi 2. 17 TR gk SR UEREIN S e SR TR, AT AR
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Note: 1. catechin; 2. jasminoidin; 3. dihydromyricetin; 4. texifolin; 5. rutin;

AU
o

6. myricetin; 7. quercetin
1 SREEERIEE
Figl HPLC chromatograms
6 U, JBOP-IAME . DARRIN S o3 B R B2 (x, pg/mL) A
P B TETR (p) N AR E A T Aot [B] 5, et o6 R % 4¢
ZERTEWAR 1.
F1 HKHEXRFRER(n=06)

Tab 1 Results of linear relationship investigation (n=06)

GRS [EIEYE: r AR, pg/mL
JUkZ y=1x107—=1.013x 10° 0.999 6 §.590~2 290
fi y=1x107+2.552 % 10° 0.9997 10.56~3 901
“atiE y=2x 10'v+4.845 % 10° 0.9992 13.00~3 938
LR y=2x10%—1.197 10° 0.9999 8.815~5642
BT y=1x 1006300 % 10* 09997 4030~2578
% y=2x 10042.956 % 10° 0.999 1 8.130~7505
Hiti % y=3x100—1417% 10° 09994 7.075~4542

SEULEHH T R AE — WV R P, L R
LA (o) HA RIS R
25 HRNREEEMRERE

K R 2.2, W0 MR AN B SR GE 5, 75 E s
B 2.1 R O S5 L RN A2 6 VK, TT SR UG T
o MfEMEE A 3 1 ARG I PR 5 25 M b 102 1 B A a2
R, 550, LEAE BT AR R E
T AR R 2 ARSI BR 4351 0.429 5.0.264 0,
0.325 0.0.220 4.0.201 5.0.203 2.0.176 9 pg/mL, *E it FR
43514 1.030,1.321.,1.302.,1.397 ,1.637.0.813 0.0.707 5
pg/mL

TEIEE 2019EFE0EFEE

2.6 BEEIXE

B BC2.2.17 00T IR A X BE R T 10 L, 4%
“2.17 IR A S SRR A 6 UK, T SRR AR . 45
HOLER T AR LR E N5 T il
M Fz 0 AR RSD E 43 51 M 0.82% L 0.64% |
1.22% .0.90% .0.38% .1.71% .0.84% (n=6) , & B{Y &%
2% P AT
2.7 REMLE

Be2.2.27 30 A I (k5 : 20160130) 10 uL,
ST ER TR0, 2.4.12, 24, 48 hiF4%“2. 17T
% S UEREI R L I SR T A, 25 LR R BT
T SR R E T R M R g
FHRSDAE /3914 0.67% .0.89% .1.00% .1.31% .0.51% .
0.29% .1.90% (n=6) , & B A3 i v V7 5 U 1 il
48 h RS M AT
2.8 EEMHIKE

FE R EL ] —HE 2R 5 -4 IR (FiE5: 20160130)
TR, $ 2.2, 27 WUR Jy il A e s U HE 6 0y, AR
“217I N GG SRR A O SR T AT R A
Vit S5 LRE T AR LMK
BT g Rz 20 1 AU RSD {H 43 i Ok 0.16%
0.18% .0.12% .0.007 5% .0.005 2% .0.004 8% .0.006 3%
(n=6) , S HEKF-E /90 1.592.,3.978 ,3.866 ,0.367 8.,
0.1254.0.543 3.0.187 6 mg/g, FHIA yEH G MR IT.
2.9 INEEE RIS

BB -4 I RE S (51 20160130) i, 26 473,
B £ 1.000 0 g, 26 43, KB FRE , 451 & F 25.00 mL
S, 3RS B A LAS % (0.358 5 mg/mL) A+ 1T
(0.215 5 mg/mL) . —E# % (0.545 0 mg/mL) \ fEJHFA
2 (0.651 5 mg/mL) . T (0.265 5 mg/mL) . ¥ Hf %
(0.375 3 mg/mL) FIHfi Kz % (0.338 0 mg/mL ) BL—%f B ik
VST, FLA v BE 4 N 1.00 mL ik BE 4 i 2.00 mL 55
e 20N 3.00 mL, 4% “2.2.27 W J5 v i 45 Al 5 i
T, P 2.1 T S AR RN A2 |, 1 SR 0 i AR IR
SRR ISR, TEILER 2,
210 HREENE

B 6 A it 253085 T, 43 A 2.2, 27 IR ] A A
IRV, P 2.1 R G5 AR AR A L AT I
WK, ISR T R R A2 S, I 4 R L 3
3 itit
3.1 HikRBEREHEHENEEFE

AR I 43531 FH 95 % 2. 1 1] 3 4 Bk (o] 37 2 B 2
UK, AR 15 h) AR A R EGA SR I (T . 300 W, A%
50 kHz, #3752 7K, 7K 20 min) (5 A 7 Fost 2 , %F BT
1B FRIC 1Y HPLC 1% BT g, I BE P55
PEBOI 7o 55 B, 2R FH AR 75 R I il £ (I 7 T
(1) HPLC 33 Bl o 7 Ff sl 3 1) 90 i o320 |, G i i I A4y
BT R AR B TR TR I . TR, ARG
TEPR A P PRI ] A i T
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F2 MEEKEIRELEER (n=06)
Tab 2 Results of recovery tests(n==06)
Wb, REREE, AR, WERE,  EERMCE,  FHMEERLE,  RSD,

PRl

g mg mg mg % % %
Wik 10004 1.580 03585 1.926 96.51 97.84 1.34
10010 1576 03585 1.928 98.18
10008 1.567 0.7370 2304 100.0
10000 1.570 0.7370  2.284 96.88
10001 1.586 11055 2.676 98.60
10009 1.586 11055 2.657 96.88
BF 10004 3970 02155 4181 9791 97.15 1.03
10010 3.982 02155 4188 95.59
10008 3.900 04310 4316 96.52
10000 3.921 04310 4342 97.68
10001 3.939 0.6465 4575 98.38
10009 3.906 06465 4532 96.82
CAGE 10004 3860 05450 4380 9541 96.78 1.43
10010 3.893 0.5450 4415 95.78
10008 3.910 10900 4.956 95.96
10000  3.873 10900 4.939 97.80
10001 3.901 1.6350 5480 96.57
10009  3.900 1.6350  5.521 99.14
JEHERAZE 10004 03650 06515 1002 91.11 96.86 151
10010 03701 06515 09976 96.32
10008 03681 13030 1.631 96.92
10000 03692 13030 1.648 96.84
10001 03605 19545 2298 99.13
10009 03709 19545 2331 100.2
BT 10004 01290 02655 03834 95.82 97.24 130
10010 01276 02655 03910 99.20
10008 01208 05310 06334 96.53
10000 01290 05310 06514 98.38
10001 01284 0795 08957 96.33
10009 01269 0795 09011 97.20
i 10004 05530 03753 09272 99.70 99.28 1.63
10010 05463 03753 09082 96.42
10008 05468 07506 1306 101.1
10000 05400 07506 1294 1004
10001 05490 11259  1.668 99.38
10009 05402 11259 1651 98.606
it % 10004 01892 03380 05082 94.38 96.24 1.28
10010 01867 03380 05122 96.21
10008 0.1870 06760 0.8348 95.83
10000 01800 06760 0.8338 96.72
10001 01832 10140 1178 98.11
10009 01890 10140 1175 97.24
*3 HmEENELR(n=3,mg/g)
Tab 3 Results of content determination of samples

(n=3,mg/g)

s WEE  RTR CEWEE ERRE OFT BlE WX
20160115 1583 3972 3.853 0369 1 01215 05430 01833
20160130 1.592 3911 3.865 03678 01254 05439 01876
20160215 1.632 3987 3871 03705 01308 05498 01869
20160228 1.590 3975 3.898 0.360 7 01287 05538 01904
20160302 1.591 3988 3.881 03754 0.1275 05476 01897
20160510 1.600 3987 3.847 03638 01269 05540 01836
T 1598 3981 3870 03679 01268 05486  0.1869
RSD, % 175 0.71 1.90 0.52 0.32 047 0.30
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3.2 MIEIREYIERE
52 R RS/ R BRAEZE X AR 8 -4 1 BRI A
RS 3 ) J AT ST, 5T B R A T A A
ZIT XG5 ROy IR ES TR TEIX 3 R T
R I WSS R BMAE Y SR i
REHULE R BA PR GEZ M ADIE L JE AN AT
RSR A Ty g R, AR -4 e Bk TR
A ] F I X R -4 U A o A ) LR B SRR
S ABREX RS 5 2 IR B 2 A e 2 48 RPN
T ARMETT LR
3.3 BIERMHHEE
33.1 WA EIEAREE L, G 3R AT H
- 7K 0.1 9% BEIR T . LN -/K 2 5-0.1 % IR I
WA FFRREE DRI . S5 R B, I L6 -0.1 % W
VAR SARI , 7 AR o0 1 EE Ty B R
UF, e 2 G -0.1 % BERR VA W R I s AR
3.3.2 AL AR F DAD I8 0 s %
WAE 200~400 nm PASTEE N AT . SR KB, L
R M AR AR R O T i R A
B R AE 238 nm AR FLAT B0 1) 58 SN AL, S REAS I 2]
RAFI ORHE S, ZE ML 7 FP R B o3 € i 04 34 T
TPk, DRk 238 nm A A AGIE K .
3.3.3 Rl AR, E(25 °C) MR AR
B AN AR | AT IRAR I 7E 30 “C IR B s )RR
FAx 6 R RS2 AT IR, e 240 30 °C AT
34 RENELERSH
AP ILE R SE T AR B
R AT g R A R 1 2 4 ) Oy 1598
3.981.,3.870,0.367 9,0.126 8.,0.548 6.,0.186 9 mg/g, H[I
Vo1& e m , AR SR, e T & i
ko AR -4 Wb SR o3 19 5 i s A ek I 2 b v
J3 B AR ik V2 T TIZ 2 B Y LA 2R RE
DA B R Z 5 2o i A I R AT O . 6 ftbRe
T RP S i Z A JEH 22 55 (RSD<<2.0% ) , LRI A 7™
6 At 52 24 AR -4 AU T Y A R 2 b BT AR XA E
25 b AR P T AR -4 O TR LA R
W5E Jr i SR R FRUE K2 B AR B2 R4, "I T
AR -A VD IR T RSO3 R A TR
Sk
[1] &AM EFHARIR A 2 E[M]EURREE 4%, BOG
A LA AT PR 33 AR W - N 52 B2 BOR R
2015:209.
[2] AFIEERIR, B 13175 A5 4552 25 55 o 7] [M]. R IE . N5
WRREEOR T R, 2013:213.
[3] XUL,ZHANG L, LI Q, et al. Determination of genipo-
side in rats plasma.Application to pharmacokinetic studies
of sendeng-4 decoction[J]. Chromatographia, 2006, 63 (9/
10):493-497.
[4] WFR ST Z TN T H 3 B A 5 25 AR AR -4 RS AL
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W E R RPN T ORI RS SS9 k. F ik R E - o R R A A o
PR CEF ARG EE 0, RA LI R E SRR ik, RS 7 R0 A LB BB
— M- F R AREE RS- F0E, RAE LR E 9 #) 4 6 703.35~11 065.54 cm ™', 3 999.63~9 102.36 cm ™', mE £ A
FH;ANA10.7, L BMHR T ERCEFALRHRE TS TG T oNAER, &R AMAER T LR T 3F RSB
WHAEMNE S RFERIESSER, ERCEF BB T TR 69 R B 90T U IEAR X R 45 A 4 0.998 2,
0.980 9, 4 IE ¥ 77 A& AR £ 4~ %] % 0.032 7,0.186 0, T 3% 7 44k £ 5 %] 4 0.035 5,0.035 1, X X I-IE 3 77 AR £ 4 %] % 0.256 9.,
0.574 3, ¥R LB B IRM B TS 42 09 TAmAE 5 3 4 0.268% ~1.636% .3.4249% ~6.978% , M| F A5 %) 4 0.299% ~1.629% .
3.431% ~6.952% , %6344 £ 57 5 —0.042% ~0.067% . —0.111% ~0.088% , A48 31k £ 2% 4 —0.819% ~0.076 % ., —2.257 % ~
1.672% , TR 5 i e (A s 8 £ 73 R4t F ESL(P>0.05) . 459637 F ik bead /o0 WAZ, T T R E AR IRM 3k o B LB
HF AR B RE A e

KR AT RS B R R Rk BOR TR AR B B A ik )

Rapid Determination of Total Phenylethanoid Glycosides and Total Iridoid Glycosides in Rehmannia
glutinosa by Near Infrared Spectroscopy

GENG Xiaotong', WANG Fengging”, SU Xiuhong', TAO Xiaosai', LI Yajing', LEI Jingwei', XIE Caixia' (1.
School of Pharmacy, Henan University of TCM, Zhengzhou 450046, China; 2. College of Agriculture, Henan
Agricultural University, Zhengzhou 450000, China)

ABSTRACT OBIJECTIVE: To establish a method for rapid determination of total phenylethanoid glycosides and total iridoid
glycosides in the root of Rehmannia glutinosa. METHODS: The contents of total phenylethanoid glycosides and total iridoid
glycosides in medicinal material samples were determined by UV spectrophotometry. Quantitative model of total phenylethanoid
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