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HE.BY 2ifbZi R RTEHNTE.FTE KRAEEEEETHA P #MF BT E F LT mEA, RN & 20Em
EEEME 2,3,5,4 -WEKZRLHE -2-0-B-D - HHHEF(MARZRKTHF) AT, 8 T KIS H B8 5k Kk 45
SR, R RS RS AN, R RE RS R G R ARG A kBRI E RS ER A
AT, R BFE BERAER S R E AW, BB RA TR R O R EIRAE A 0.0393~0.982 8 pg L HE
M 5% @REMLEE ZRBIF(r=0.9990,n=6) ;MR A 0.000 4 pg, TFRA 0.001 3 wg; % BE ABEM F LXK LR RSD 3
DT 2. 0%;-F ¥ AR A 99, 15%,RSD 4 0. 99%(n = 6) ;16 #eAfsuf i 4 =K THH 0.06~0. 57 mg 58 B#HAFE T 13N EH
M FALEH 0.771~0.985, 38 2 5 A E AT 4 T A RIVEIR S S AGRM .9 TR AR LT BEIWLERE T,
FIAEALT 0.80 SR EHLE IMB T LRI T ARSI BILARFF RIASTIEALENA E4REREREFT HA
MR AR R AL RS B AT e ke T, TR T AR gAY R 4G R AR AR
KBRS diedb i R Gk AN R AR RS R EIRN

Quality Evaluation Methods of Yangxue Anshen Tablets
YANG Meili', ZHANG Shaojie’ ,YANG Jinrui',WANG Nan',PAN Xuanyi®,FU Pingping', XU Bin'
(1. Baoding Institute for Food and Drug Control,Baoding,Hebei,China 071000; 2. Affiliated Hospital of Hebei University,Baoding,Hebei,China 071000)

Abstract: Objective To establish a quality control method for Yangxue Anshen Tablets. Methods Thin - layer chromatography
(TLC) was used for the qualitative identification of Rehmanniae Radix Praeparata, Ecliptae Herbs,and Polygoni Multiflori Caulis in
the preparation. High — performance liquid chromatography (HPLC) was used for the content determination of 2,3,5,4" -
tetrahydroxy stilbene — 2 — O - B — D - glucoside. Based on the overall control concept, the wavelength — switching method
fingerprint was established. Microscopic examination was used to screen for heterologous organic compounds,and the supplementary
inspection method approved by the former National Food and Drug Administration was used to screen for illegally added chemical
components. Results In the TLC chromatograms, the characteristic spots of Rehmanniae Radix Praeparata, Ecliptae Herbs, and
Polygoni Multiflori Caulis were all clear,and the negative control has no interference. The linear range of 2,3,5,4" — tetrahydroxy
stilbene = 2 = 0 = B — D — glucoside was 0.0393 — 0.982 8 pg (r = 0.999 0,n = 6). The limit of detection was 0.000 4 pg
and the limit of quantification was 0.001 3 pg. The RSDs of precision, stability, and repeatability test results were all lower than
2.0%. The average recovery rate of 2,3,5,4" — tetrahydroxy stilbene = 2 = O = B = D — glucoside was 99.15% with an RSD of
0.99% (n = 6). The content of 2,3,5,4" — tetrahydroxy stilbene — 2 — O — B — D — glucoside in 16 batches of samples was in
the range of 0.06 — 0.57 mg. A total of 13 common peaks were identified by fingerprints, with a similarity of 0.771 - 0.985.
Peak 2 was identified as gallic acid, peak 4 was identified as protocatechuic acid, peak 5 was identified as chlorogenic acid, and
peak 9 was identified as 2,3,5,4" - tetrahydroxy stilbene — 2 = O — B - D - glucoside. The clustering analysis results showed
that the quality of samples with a similarity of less than 0.80 was questionable. The microscopic examination results showed that
the results of the four batches of samples were abnormal,indicating that there were problems in the production process. The safety
inspection results showed that no illegally added chemical components were detected. Conclusion The established method is
accurate and reliable,which can be used for quality control and evaluation of Yangxue Anshen Tablets.

Key words: Yangxue Anshen Tablets; TLC;content determination;fingerprint;microscopic examination;quality evaluation
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07, Wi RST 88C8F A ks AR B, T3 o A R AR g o HEBRA T o
SRR T (A N RS DA R 2 b - 24
BT R CHE 7S WE) ) AU PR ks A 1t , B ORI 25 AN
Gy VEH] bR E R M 25 L R P8 B 2 I R S, A R
NR 2524 AR, AT BURE PR AEHOR SC8E,
2 LT R BT E AN TAE, B T A 7328 i As o
B9 10 A=Al 3 1o SEAE & LT - 2 - 171
A7 VPR 2 R T i DA A R v e A e ik
fitlh b R J 72 i A ) ) S e -8 AR A K]
T g 0 16) I GRS A VAR R Y AT TR
FE M ATV, DL BRI i 24 o o A 4 T IR
SIER/(1

1 E5iLH

1.1 {¢z8

DIONEX Ultimate 3000 %I 7 #H {6354 (FE 2R & /R
BHE < E > ARRATD  BoA A PRSI ; Agilent
1260 B 25 Z0R AR LAY (ZFEREHE < P E > ARA
A, A £ MG 25 ; Sartorius CPA 225D # 1 7 K -
(TEEFEZ AR WE RN T Z— 1 T2 —);
SK7200H Y 7 i 1 Pk (g Rk A AR A BR A
], %k 350 W, 458 4 53 kHz) ; Olympus BX50 %4 i
s (AR < TP E > A RAAD .

1.2 R%

2,3,5, 4 - UBE KL -2-0-B-D - Hi
ZE X B (R AR 2R S0 1, it 5 O 110844 -
202116, % & K 94. 8%) , & B F B %F B & (b5 R
110831 - 201906, & &M 91. 5%) , JF LS FR X IR & (dit
54 110809 — 201906, 7% 1 4 97. 7%) , £ J5 iR % HE iy
(54 110753 = 202119, 74 96. 3%) , FIEFT A X}
W (HIES 4 111886 — 201804 ) , KB Z % IR 5 (415K
110756 — 201913, & &K 96. 0% ) , K # 2 kX AR &
(LS54 110758 — 201817, 75 4 99. 2% ) , P th ¥ %iF iR

2R (L5 M 121196 — 202007 ) , 2 3 x%F 2541 (L5
120958 - 201708) , T Ly xof REZ4 44 (L2524 120939 -
201908 ) , ¥ T v [5 6 i 25 Sk e WFAE B 5 S R ik
ali, BR | R SEES SR A i, K Ay e A A R i K s )
R SR EE X AT M AW SR
(M) , T LA DR T B il 24 A 36 A S T =y 9 T
PRSP IE A FR I (3R 164, 45 1 - 16,
WA N 6 E ¥ X 10 KA k) .
2 HEEH%R
2.1 HEGEEHB-S

Vs T A BURE S 10 L BR R, BEAN, K
30 mL, M 10 min, 504, B0, BUETE W, N2 R
BRI PRBE AR 2 K, YK 20 mL, & I 4R £ Tig $2 U
W, 75T BRI B 1 mL (A AR, A A At i R B
PAHL T B2 AF 2 o AR R E XS M2 AF 2 o B S X IR
2541 1.5 g, 20 BIN7K 40 mL, BT 30 min, 504, 850, L
VW IR CPRITFRFESRE 2 K, BRI 20 mL, &
LR TR, 781 BRI I 1 mL AR, A Sl X R
2 T TR TR T A G RO I B A B 1 mL
1 mg PSR, AE R 0T BRI T O BROR B 2% IR, R
B H T REA L B AR 1 mL A% 0. 2 mg AT
VR, A ko R VA YR T RS BRI T o Fe kb Ty T2 4%
T A R b | AR R R S Y B MR RE S IR A
T2 A VR 28 3 T A B X VS VAR

PAH B W SRS ~ 15 L, AL B X IR 2
PR TR B B 0 B M X R SR 45 5 L, Al T
] — Rk e G 2 L, LA (60 ~ 90 C) - LR 4
B (11, V7 V)R JRIFH, eIt B, B, mes DL fig Ak
KRR, B H LA s s 7
55 X6k R Ak s YRR 1 A {67 S A ) £ 1) B e, L
B BETE T4 S I LI 1 A
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10. FAME BB SRRk (5 A bk & 27 3% LK)
B. 2% % C. 4453 (365 nm)
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C

11,117, R SRIER

E1 EEGREE

1,1’". Reference medicinal material solution 2 —9. Test solution 10. Negative reference solution( (lacking Rehmanniae Radix Praeparata,Ecliptae

Herbs,and Polygoni Multiflori Caulis, respectively)
B. Ecliptae Herbs C. Polygoni Multiflori Caulis (365 nm)

A. Rehmanniae Radix Praeparata (sunlight)

11,11’. Reference solution

Fig.1 TLC chromatograms
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X HETH VA VR T e 6 2 3 ) ) ) R VS A% 10 L,
A3 T — R G R b, Lt - 2R &
fig — AL — K (30:40:15:3,V/V/ VI V) HEIFH, J&#
FELHCGE BT mELL 10% B R O BRI, 105 Cm#A 2
BAE pii J0 €0 355 AT o L S VS VR i D, A 5 0T RE 2R T TR
FRIRE HE S 2 V€ 33 R 7 A6 8 R ) B € 1 BRE L LB
PEXTRETC TP (i B WL 1 B,

G IR WS ~ 10 WL, B BT IR 2y
A VA TR R T 2 BB 1 O X R R T R R T
XSRS 4% 5 L, 23 ) sl T A — R G i )2 AR I
PIECKE - LR OHE - W (12:3:0. 1,V/ VI V) MR
FER, I B BT, B SRS AT (365 nm) AL
PR VA V(T T, A S X B 2R TGS B T
0 TR o7 S R ) 1) B €8 58 S BE A, HL BT IR
THAEEILE L C.
2.2 HZEMES-3
2.2.1 &A%

{638 F ; Shiseido CAPCELL PAK C g #F (250 mm x
4.6 mm,5 pm) ;WA : LM - KEW(17:83,V/V);
W 2 10 mL / min; B P74 2 320 nm; A3 - 30 °C 5 AL

10 ulo
2.2.2 EWRHE &

B K 2 M o B e, RS SRR A2 L N 80% FH i
BT B MR B R 0. 1 mg / mL AR, RIS R 5 T
HBURE&H 20 A, BR 25 BF A0 B L. 0 o, RS 3R E , B
FEHEI AR RS B A 80% FF B 25 mL, R € i &, 8 7
FEHC(T 0 250 W, 472K A 40 kHz) 30 min, i , FEFR
JE BT, Il 80% HY AR A2 Il 2% 1% Jot 5, 529, 1 0. 45 um
DR BRI, IS ISV, BV A i U 4 A Ty T2
BN S 0 B A A e R & T ik
2 S X B R
2.2.3 FHRFER

L@ MR B 2. 2. 2 TR IR VA TR L R I
TR BRI VS A B 7S I ) (80% HH I ) 453 it , 4%
2.2 VIR A s A R AR DU A L T i i R B i

A/mAU
2.0

0
-0

1.0 | 80 ”

t/ min

5 10 15 20 25 5 10 15 20 25
B

t/ min

S, 7E 55 0 B A TR (T R [ R R S TR) Ak A
Jof € 0 B, LB o BE G 4E o f 3 FE IL A 2.

PER R B K LR IR L 0,010 50 g,
K% FRE L I 80% FH B4 fift O 22 2%, VB o X BRI 45
5 %% B OSBRIV A M 1, 1,2 mL, 43 31l & 25, 10,
10 mL 75 f i, i 80% HY B ik I 7 25, AR % HRA
VTR A LB, C s 43 A 25 W UG R A I 250 3,5, 10 L &%
IRV AL B, C 4% 10 WL, $ 2. 2. 1 30 (638 41k ok
FEMNE , DhERE I (X, pug) R A i I TRTRR (Y) S A Ak
PR AT et A A3 A 72 Y =3 411X - 11.98,r =
0.999 0(n = 6) L5 H KW, IR IFEREAE0. 0393 ~
0. 982 8 pg U N S AL R R R,

60 PR 5 5 e PR A < B 2. 2. 239 T e R A T
i, N 80% M BEA YRS, 73 MILMEMR L (S / N) Sy 10F013
(4 T AR Ay e B ARSI P 45 SR B M 0. 001 3 g,
KM R >4 0. 000 4 pg.

% I < R 2% I IR 1 6 R 25 ) R I %
WS WL, 2.2 VI T A A5 R dERE DU 22 6 UK, 0 S
AR A5 R IR SR I AR RSD 4 0. 41%(n = 6),
FEU ARG 5 P AT

Foe M0 - BORE I i RS PR, #5622, 2T
J7 i 2 B S W, 4351 0,4,8,12, 20,24 h 4%
2.2 VIR g A5 A AR 0 A2, 310 Sy 06 T AL o 445 S 06 T
B RSD 4 1. 02% (n = 6) , KB MW AE 24 h N
o T AT

PR R Sl R B AR T, K
2.2, 250 F ik il & AR A AT, F 2. 2. T T B 4
PEFEREN 2 e L, R S R AR R O
HEHEARSD M 1.29%(n=17) , KW EEE R

T [T S < B 0 s AR A (0. 351 4 mg / g)
0.5 g KEBFRAE , 3 60 %5 I AR HE T U (I 8%
LA 0.010 77 g, WG B FRAE , H 200 mL 725 s,
80% W LR ff T 2 2%, $521) 5 mlL, A i il 4 138 A 75
W, HE 2. 2. VI (A S S R HERE I S i s e i AL, 91T
BRI A5 R LR 1,

A/ mAU

1 A/ mAU
40 |21.724 80|
30 60 |
20 40 1
10 20 121. 624
0 ¢/ min ¢/ min
5 10 15 20 25 5 10 15 20 25

C

1.2,3,5,4 - @mBEA-ZFKLHE -2 -0 -8 - DHAEF

A EHIEH

B. [T LR iRk

C. dBeniik D BHXRIER

B2 sakEtEE
1.2,3,5,4" — tetrahydroxy stilbene — 2 = O = B = D — glucoside

A. Blank solvent B. Negative reference solution C. Reference solution D. Test solution

Fig.2 HPLC chromatograms
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Fz1 mMERNKREER(n=6)

Tab.1 Results of the recovery test (n =6)

HabE(ng) MmAZ(mg) MNEFT(mg) ®RE(%) X(%) RSD(%)
0.1760 0.2520 0.4247 98. 69
0.1769 0.2520 0.4285 99. 84
0.1762 0.2520 0.4285 100. 12

99.15  0.99
0.1762 0.2520 0.4235 98.13
0.1773 0.2520 0.4295 100. 08
0.1759 0.2520 0.4229 98. 02

2.2.4 HEEHENE

W16t (4= 1 - 16) e, 45 2. 2. 2 5T 7 4
AR, 4% 2. 2. 10T (g S Mt AR E D %
W AR, R A B AR R TR LR S R N
Fi0.06 ~ 0. 57 mg, &7 B i 0] — BOPE A2 5 AL O A Ay
F R A AR R T, BT 0. 10 ~ 0. 20 mg; A7 441
Ff it 5 I 2 R i 10 (B (K T 0. 10 mg) L 4R 1 5
T B4 A, AP AR BOREAS IR R RBE TR LR 2,
®2 HRH2,3,54-MUEE_RXZHE-2-0-B-DEE

WEHSBUESER (mg/ F)
Tab.2 Results of the content determination of 2,3,5,4” — tetrahy-
droxy stilbene — 2 — O — 8 — D — glucoside in samples (mg / tablet)

%% AE | BT AT BT A4F | BT 4%
1 0. 14 5 0.24 9 0.19 13 0.09
2 0.11 6 0.08 10 0.13 14 0. 06
3 0.07 7 0.57 11 0.18 15 0.10
4 0.12 8 0.17 12 0.43 16 0.10

2.3 Y EgLEED -1

2.3.1 BiEL&H

4,35 41 ; Shiseido CAPCELL PAK C, ¥ (250 mm x
4.6 mm,5 pm) sTBIAH: ZHE(A) - 0. 1% FRKIER(B) ,
6 B e I (0 ~ 10 min I} 2%A, 10 ~ 33 min I 2%A —
19%A, 33 ~ 50 min I} 19%A — 26%A, 50 ~ 60 min
26%A — 40%A,60 ~ 65 minfiF40%A) ;ii# : 1. 0 mL/ min;
K 9 4 . 280 nm (0 ~ 28 min) , 320 nm (28 ~ 52 min) ,
280 nm (52 ~ 75 min) ; HE3 : 30 °C; PEAER 10 pl.
2.3.2 ERH &

W RO BB TR R ILASTR 2% R R X IR
A RS AR E L N 80% VAR , A 1 mL 7
0. 1 mg [ BA—XoF B8 5 7 T S TR A 5o BB O VA TR o 952 2. 2. 2
T T A8 A S R H A T TS A — 2 A
i (2 TR 2h 4 R i) 4% 4hJ7 12053 0 il 4% . —
P e At VA VR 4 1 i B — 2 A T R
2.3.3 FTHE¥FEH

K o B0 B 2. 3. 2 100 A S I S i %
2.3 10 N A R SLHERE I 22 6 IR, D S i A LA
95U ( RO IE) S g 2R AIERIT 1 - 16

80

5 WG AFDGT (R B R[] RN AR G e 1T B Y RSD 3% F 5. 00%
(n=06), RN 2 R AT

R PRI 0 B 2. 3. 2 30 I i i GE = 40 )
F0,2.5,5.0,7.5,10.0,15.0,20.0,24. 0 hi}4% 2. 3. 1
T S AR SR s LA 9 S (K 2
W iF i) S I 85 R E5E T 1 - 165 1A R 2
I 16 60 AF 6 048 1 AR B9 RSD 941K F 5. 00% (n = 8) , W]
B TR 24 h NFa e ME BT

AT MR BORE 6y, 5 2. 3. 2 TR Jy vk 4
PR, 12 2. 3. LI R ik SRR S e sk
T DL 9 S (ZOR i g ) Sy 2 BRI 45 R A5 1A
o1 — 16 5 WA X B B[] RRE X e 1T AR A RSD 3 4I%
F5.00%(n=6), KW IEEE R
2.3.4 FAEREFEEEERA

BU16 4L (405 R 1 — 16) BE S, A7 il £ At i 7
W, ¥ 2. 3. 1T (035 S A R R £ 35 1] UL T 3A
I 2 25 5 B 13 ) A7 1 (8 4505 (1050 1245
VAR A ) VE R RPAE I

A/ mAU

100 |
80 |
60 14
40

| 2 113 15 16
201 L 12 3 4 5678 |
:_f-.L-_.,JL_J'L_,J_W.ﬂHLMM—J]g«]ﬂ\——H S

0
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¢/ min

A

A/ mAU

80

60 5

401 2 9

20+ l 4

0 1

{ S D e e e
0 10 20 30 40 50 60 70

B

2. AT 4. RILFER 5. LR 9.2,3,5,4 - wmHL
ZRLH -2-0-B-D - MEEYF
A BHKSIER B RA AT RSIEIR
3 BHHHEEIEE
2. Gallic acid 4. Protocatechuic acid 5. Chlorogenic acid 9. 2,3,5,4" -
tetrahydroxy stilbene —2 - O = B - D - glucoside
A. Test solution B. Mixed reference solution

Fig.3 HPLC chromatograms
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2.3.5 FELUEEM E B EH
X 16 #HEAE i HEAT 48 SCRIBE I 2 , DL 9 506 Ry 2 I
U | 4% AR 45 B B5F ) 14 RSD 24 T 5. 00% 5% FH %
LT Dy 2 BFFIT R v 25 G 1 s s B TS AR AL PE
AT 2012A WAE PR HETE [T, 23 i X0 it S5 A i (5] i
112 SRIE \Mark WEDCEC, IF TR ARRURE (25 R L3R 3.
£3 HREUETELEER

Tab.3 Similarity of samples

%5 ARVE | 5 ME | %5 MARE | %T AR
1 0.80| 5 0.921 9 0.896 | 13 0.847
2 0.87 | 6 0.779 | 10 0.965 | 14 0.771
30922 7 0.8 | 11 0.985 | 15 0.865
4 0.949 | 8 0.926 | 12 0.944 | 16 0.943

2.3.6 REPH

K H SPSS 18. 0 4t it 2 f i R4 R 21 Ward
2 BEHOE 5 Euclidean 25 4 B bR, XF BRI RR 5 5
BRfETE AR RURE 51 T R G AT, 5 R4 AR AL K
IR S AT R NS CHERLEETE 0. 90 DL K LA Y4351
FNPIRIS, AR B A 2 (45 R 6, 14) FE S A A
UEEART 0. 80, BUAN IR Ny — /NS B HEIA b T DL KT 4.

12
16
4
3
5
8

1()]J
11

14 —J
2
15
13
7
9
1
T T T T T
0 5 10 15 20 25

El4 16HtHERBESTER

Fig. 4 Results of the cluster analysis of 16 batches of samples

2.4 ERHKRESEENY

28 R T I 1 2 2 200 I R A B AR AR AR
B, 302 2 S A S T R 17 SR P A0 R A v
AR B SRR ML, B R AR A R AR
TR AREBOR SR WA A G RN 1) SR
MR AR R, T80 I LAOR A 24, A5
N RLAAT LT Tk ) A SURFAE , A A 25 R A4 e Jm 4
GURHIEA — 2 B R, W 7s Ay T2 A7 A Tl 1641t
P A PTREAG B 5 0 W BRCRRAE , S s Al A R
LTy R T TDRE T AT 2 R — 2 4R IR 3R] 0 2) 1A i
b B A v R RE ZH ZURPAE S AU S e A i T 2 SRR
Bk A BT, 1ACRE AL S R B SR B A R 4
1R, BN AT O A B RS OB A2 O 3) 2 LA
VERPRLHE 2, HOBy AR B I, 278 #2300 7 4 Tl B i
AN T B RTRL A RE R AR A gk 0. 25 g EAT I

R AEFAERORIAS I 5 T 20 A B 45 e B8 . 45 SR I
7, R 2 HERE S 2 A S A, SRR 5 4
FLATAH O AT UL, 16 HERE S Fh AT 4 HEAE & 19 S8 ORI
PR A T2 AFAE R, N5 R E A
2.5 ReMEE

27 5 G212 i 2 i W A B R A 1) 24 ARG 5
HI TS B8 7 v FNAS 56 T H L UE £F 2009024, 2012004,
2013002, ifi £ FF it o2 5 U I 3E w4 By |
WA ST RL P RS PE R B TERE R e SRR R
% FESER R (B E ) T A RTB R 11 Fh b
AT o A5 16 AR S i XA H AR B Ay, ANAFAE R R
ISR =RETAS
3 iFig
3.1 HEERAIEES

P P LRI R s I rh BE S R AR B
R ) B A5 5 55 AN ], 5 LR i 386 R 5 A ot (S s
b, PEOR BRI 6 25 SRR AR AR AR SR ARk D
BB AN T2 A 7= 5 e

Ul A B Ay 5 BP0 e ZF B TR S A,
BLEA I SR R R A VLIRS A
W5 22 DL S 1 43 R 32, AE R I 288 1 40 I A1l 485
B JE e, S AR, HL e RSO TS R &R X
2R F S M R, AN R T B AR e 1) Ty e Al
Y R K B A8 A 2, AR 2 OIS R R T R
e I, SR KRBT N 70% 15 4248 75 F B 2 Fh )7
e, P SRR AR SR 2% , IE T B2 Bk 4 1) O =g AL R
i, 23R P RE I G T2 A, SR WL e v IS 28 2 J T R
SR TT  (EAI S BT BB 2 M B A 2 I T
2 Z AR HOR B S AN R & w2
I T7 % o X L FEE A DR BR P T A 1 T 3 B T v
3.2 EENE

TE R S B B, FE S T TR LY
o 2 T AL A R IE R4y, R TR SOl
AR HE S s P B TR R LASTR SR R R 1Y 8
T U 0 vy S U TR RRUEAT 35 /0N | R 0K 20 1 e 5 1K
B2, WARIE TS s A UERR I | o IR ARG I B A 0 ) T T
P, F8 80 R i B AR T T 22 003 1 5 e A LA
M CNE - KR E — R I, KRR TR ET
PeR o3/, Ay AT i TR, & w1 S o, HLJ7 k22 5 54
ALK AWM E 16 HEFE M AR & R AT 0. 06 ~
0. 57 mg, MZET 1065, 4L & AKX T4 H 0. 10 mg, 9145
I EB 534k AT REAFAE B S B TR A o A 2 B AROREAS
JEYREE , B DT AR OC PR o
3.3 iYL

27 2020 4F R E 25 (—356) ), M AU
i L A 2 A 34 R AR I A I A DG R 43 % &L (HL R
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22 P 7 AR R A ) €35 1] SR T RS ™ oo —
PSR 90 A 0 i R A7 2 R A A L R AT U0t A R 3 A
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