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[ Abstract ] Objective: To identify two different growth types vertical growth (V-class) and lateral growth
(L-class) ) of Justicia procumbens, and compare the contents of chemical compounds between upper part and
different organs. Method: DNA was extracted from the leaves of two growth forms of J. procumbens. Internal
transcriptional spacer 2 (ITS2) and psbA-trnH sequences were obtained by polymerase chain reaction ( PCR)
amplification and bidirectional sequencing. High performance liquid chromatography ( HPLC ) was used to
determine the contents of justicidin B (JB) and chinensinaphthol methyl ether (CME) from the above-ground parts
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of V-class and L-class J. procumbens and their inflorescence, leaves, and stems. Independent sample T-test and
Paired-sample T-test were used to compare the contents of JB and CME from two different growth forms of
J. procumbens and their different organs. Result; The DNA sequences after shearing were shown to be identical
between the V-class and L-class samples. Independent sample T-test showed no difference on the content of JB
between the above-ground parts of V-class and L-class samples, but the content of CME was higher in V-class
J. procumbens than L-class (P < 0.05). Paired-sample T-test showed that the content of JB and CME were
different in the inflorescence, leaves, and stems of J. procumbens (P <0.05), and the contents in inflorescence
and leaves were much higher than those in stems. At the same time, we found the content of CME in inflorescence
and leaves of V-class J. procumbens was higher than that in L-class. Conclusion: DNA barcoding and comparison
of JB and CME content indicated that the two different growth forms of J. procumbens belong to the same species.
The contents of CME were different in J. procumbens between different growth forms, and was higher in V-class.

Meanwhile, due to the little content of JB and CME in stems, the best picking time of J. procumbens is the

flowering and fruiting period with more inflorescence and leaves.

[ Key words |

chinensinaphthol methyl ether
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PSTREA T B B REAS TG 50 b A T 2 R [l A
KB 25 9 B PR b b 340 B R i 25 b B IR B S
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2(1TS2) J¢ 5 Al psbA-ernH J7 51, X1l W ¥, F 45 )%
G 2 B4 L PR AR o 5 91 e 51 W IX, SR A b 2
B IRIY 910 Y 22 5, DU 40 0BT P 288 B IR J2 45 o ] b
(i E7 A

1

JXFSTPRP-24 £ 4> [ 2y # ity PR I S (| v
F A5 ) ,2720 BUIAAE A PCR AL (38 3R G R BHEL
H)) ,DK-34 A1 & X Mini /53 2.0 Hl ( Labogene £
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M DX, 28 WAL o B2 2 R 2 24 2 B A 2 2 BT R A
B R KE N B IR BHE Y B IR Justicia procumbens
T, WL,

*1 BRERER

Table 1 Sample information of Justicia procumbens

No. R4 M SR 4 11 A
1 W1t A BTk L X Ui D 2017-10-05
2 Wb s BT it L XL L 2017-10-05
3 Wb A LTk L X Ui D 2017-10-06
4 Wb A LT kL XU LD 2017-10-06
5 WA BT R B X B AR 2017-10-10
6 Wb A DTk L X K 2017-10-12
7 Wb s DT VLE X A LR 2017-10-21
8 Wb BT VLB X 3 e 1L 2017-10-21
9 Wb I X 3 e 1l 2017-10-21
10 Wb A LT 8% ) XORURL LD 2017-10-22

2 AEEHER

2.1 FEARBYAEIE R R AR S BRAE AL (1 ~
10)  MREARIZAE 328 V (VL ~VI0) Fl L
(L1 ~L10) , Hor AR e (2 g /K S ) >
3HAA V2 MR <1L.S WA N L A TH#H
Z IR AR AE AN W 8 9 B PR 24 4 A7 T T IR AL AR AT

&2 PCRYHESIMFTIRKRMEZMEF

Table 2 Primer sequences and reaction conditions of PCR amplification

o P25 Y B R By UE B B R fE A 60 H
i, Ao 2R B R 3t b AR 2 RO AR BB R, B T TR g b
TRAF 3285 B V 2R L2 BERRE A, B 0y U &,
IR AERE W AZE, 200 3 AN ER KRR, i 60 H
i , 4% 60 3 IR 4% B BAE Ak R, BT T R AR
7, %M.
2.2 DNA &IES%ESLY i TaKaRa MiniBEST
Plant Genomic DNA Extraction Kit E#2HL V 2551 L 2%
BIRAY DNA . JBORE i B R 29 50 mg, 28 BRI (AT
JRLAHOR L I B WA 24 48 R4 A, BRI DNA ; R 22
KAC JTTE , 850 I E 0, ofF W BiE AL 22 3 s,
TR 2 W AL v, B0 I FE AR A R R B R, 18
DNA 5 5255, I T B8 W8 0 15 e W B A, o 52 7
P 2 A DNA Ziifl, 5 1 Ve I A AR 4% 1 Jm F K K
Hs DNA DAJBE B 350, 75 1) 8 52 3 DNA
KIS MG k1T PCR P34l FH 35008 1
JEE R PR AR I 44 1S B . WK, PCR ™= W) 16 A0 1
) DNA Z5 08 0% 5 51 4 B2 A B 30— 2% H i 2% .
PCR 7 ¥ 2 A= T A ) s 00 e 3 5 1) ) 0%, 445 3
ITS2 51 psbA-trnH J7 51, i 15 Fp 51 28 4 % 59 117
251X, G ] MEGA 6. 0 234t e 91, 8 3145 19 e
F1E GenBank B# FEGEAT AHRIE L XT . WLEE 20

F B ik B4 SIFE(5'—-3") S A
1TS2 ITS2F ATGCGATACTTGGTGTGAAT 94 °C ,5 min
ITS3R GACGCTTCTCCAGACTACAAT 94 °C,30 s
56 °C ,30 s L f3F 40 %
72 °C 45 s
72 °C,10 min
psbA-trnH fwd GTTATGCATGAACGTAATGCTC 94 °C ,4 min
rev CGCGCATGGTGGATTCACAATCC 94 °C,30 s
55 °C,1 min \ 535 35 &%
72 C,1 min
72 C,10 min

2.3 HPLC & B R BB E B, 4 A4 HH gk ) & i

2.3.1 XPEREWAE A KB PRERE RIEE B
2.61 mg, 4 A4 Bk 2. 69 mg, 4> 3% 20 mL &
rh i R R AR 2 B L B AT A5 2 Ao R A
B RBG 2 B A& W Wk BE 130.5 mg-L™', & A4
PR it 45 0T LR Oy 134.5 mg- L7, RS RS L 2
Pt BT A £ WA 1 mL, 10 mL &b, i R
i R B 2N LR FE 50, RIA IR G 0 IR i i, b B
PRASAE B Tl B Ry 13.0 mg- L1, & R ¥ /(19
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R R 13.5 mg-L7,

2.3.2 MRS WEBIRHEE M B RY
0.1 g W% FRE, & T 10 mL &N, Jinid & B B,
A PRI 30 min B AV B E R, MNP B EZE RS,
U I B AT (5L A VA T

2.3.3  {n % & 4  EclipseXDB-C,, {5 3% £
(4.6 mm x 150 mm,5 wm) ; i 20 A0 £ i -7K 6 B2 3k
(0 ~8 min,45% Z ;8 ~12 min,45% ~65% £
Ji 512 ~20 min,65% Z i) ; i 0. 6 mL+min ™" ;K
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Mk K 256 nm ;1R 30 C 5 gEFER 10 pL, 78 Lk
IS BRI E B, & A4 F Ik Y Of B2 1 18] 2
SR 15.0,16. 2 min, 35 8 B 28 4 2, B8 M B0 B
IRAE & B TR AKT 5 000, WLIE 1,

A 12
AA; T T T T 1
0 5 10 15 20 25
B
1 2
0 5 10 15 20 25

t/min
ARG X BB AR T BRAEE Bi2. &R
B 1 BARHSANERN HPLC
Fig.1 HPLC of standard and test solution Justicia procumbens

2.3.4 AMEXRELE HEBW2.3.1TFMH?2
Fofoxr HE it i 25 V4% 10 mL, ¥ 20 mL &, #5015
TSR BRI T 5% 1.0,2.0,3.0,5.0 mL
B 10 mL )b, i B R LR BRI RIS ~ 65
WS BRI T 3 0.5,1.0 mL #20 mLi
hOJF I EE R 2 B AT 1,2 S, 1 ~7
SWWh B R R B By BT & vk B 4y i o 1,63,
3.26,6.53,13.05,19.58,32.63,65.25 mg-L™", &
TN 46 B ik ) S5 e v B2 43k 1. 68,3.36,6.73,13. 45,
20.18,33.63,67.25 mg-L ™', K% W B | iR & 7 %
HEER VA W AS 10 WL, 4% 2. 3.3 T S5 AR kA, 0 e 0
L DL o 9 B2 (X)) % 0 T AR (Y) AT (815 43
Mr A5 BRNEE B MIH & Y =112.15X +8.794 5
(r=0.999 9) £ PG 1.63 ~65.25 mg-L ™' ;4K
e BB 09 7 FE Y = 102.16X + 8.751 6
(r=0.9999) MM 1.68 ~67.25 mg-L ™',
2.3.5 MEHEHE KEWR2.3.1 T MRS
X IR SR 10w, 4% 2.3.3 TR {6 §3% 4% 1 % 4L gt
FE 6 WK, 5 284 W A e T ALY RSD, BRIK IR 7€ B
AR W T AR ) RSD 0.4% , 4 A 4 1P Bk 1 RSD
0.4% ,F WK% BE R AT
2.3.6 FasEtkE g f2.3.2 TR Oy kA sk
E IR, THECAFIS R 0,1,2,4,6,8 h, 43 51K %5 W HX
10 WL HE3 5w, 4% 2. 3.3 TH @35 SR e 318
W T AR R RSD, BF R AR & B AH X U i AR B RSD
2.6% ,4: A4 H ik ) RSD 2. 9% , 32 W {4 5 7 W
1E 8 h NARE .

2.3.7 EEVEHE  FREUREIRZ MK 6 4y,
Fit 2.3, 2 T 7k il A A A VR, 43 RGBT B
10 L # 2.3.3 0T & 35% S5 00 dE 4 TH 5 250 F oK
S HTA SR RSD, ZREEREE B &
PN 1,421 ~ 1,440 mg- g™, P R S BCR
1.430 mg-g ™' ,RSD 1.3% , 4 A4 H ik 4 R 42 0 2
H70.588 ~ 0.602 mg - g ', W FE B SN
0.600 mg-g ™' ,RSD 0.7% , WA Jy ik T 42 1 R AT
2.3.8 JmAEIRILE K EREEIRIEE B
7.25 mg, 4 A4 HEE 3. 00 mg, 53] # T 50 mL () &
e S | NG D S 2o I 2 [ 7 9
145.0 mg - L' (9 B} KIS 2 B ¥ VA0 I & ok B N
60. 0 mg- L ™" & A4 B RV o . BCE 00  AY B R
6 U3 (EFIRNGE B i H 4400 1.430 mg-g ™', & ARk
F T STk 5 808 0. 600 mg-g '), B0} 0.1 g, K5 %
Frago A mlm A Lk BRI W& 1 mL, R 5 %
2.3.2 R Jr ikl 6 i X s . i 2.3.3 10
AR E R I, A5 BE IR IR B OINAE [l
98.70% , RSD 2.7% , & A~ ¥ W' ik Jin # [l i 5 ok
100.09% ,RSD 1.4% , & B i% J7 ¥k e oy ol 58, I
#3,
2.3.9 BIRM EE A ENE 2.1
V1 ~VI0 F1 L1 ~ L10 B} PR 3640 fORE S oK | 3%
2.3.2 WUR J7 w4 0l i A ksl A i M, 4% 2.3.3 T
IS SR A HEAE TSR A B RE E B Al AN
e HH ik 1) B
2.3.10 BEYURAREE MRS & &0WE 2. 150
H 60 10 AN [F] 45 B R AR BE 4% 2. 3.2 TR 5 vk
2R VA TR, TR 2. 3.3 AR RE T R
i BRI A BRI 4 R 48 Rk A o
2.4 R
2.4.1 DNA XEM%EEARIESHEIK K VK
AL 20 B R EEA 22 DNA 4250, PCR 98, d vk , il
JP, DR A3 3 1TS2 J7 5 Fl psbA-rnH JF 51, Kt i 5
(R 7 510 43 HEAT X LG, PR 2R B R 9 5 1 58 4 — 305 OF
H 2% GenBank %4 % i BLAST %55 LU XT, &5 R %0
BEIR AL 99% o UEWA 2K B IR R IR Ah A 4 . L
2,3,
2.4.2  FEMELSFR IR B RS AR
(& 25 R LK 4,
2.4.3  BURMYSHEFESEAERIN  FI] SPSS (A
2 BT RIAR 5 A Hir vk 19 002 A6 46 %o B PR 138 43 7 it
I P B30 SR AT o0 AT, A T B R b R S A A
BERE A A8 U 5 R B 40 A i e i B/, & St
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®3 BAERPBRIEE B &A% B AN E K E
Table 3 Recovery experiment of JB and CME in Justicia procumbens
% FrEEt/ g FE i i /mg Jin A/ mg 45 5t/ mg [l 2R/ % Y % RSD/%
BIREE B 0.100 7 0.144 0 0.145 0 0.293 3 102. 93 98.70 2.7
0.099 7 0.142 6 0.1450 0.284 5 97.90
0.100 0 0.143 0 0.1450 0.281 6 95. 62
0.100 2 0.143 3 0.1450 0.286 4 98. 67
0.099 9 0.142 9 0.1450 0.288 3 100. 28
0.100 0 0.143 0 0.1450 0.283 3 96. 78
4 N 5 H ik 0.100 7 0. 060 4 0. 060 0 0.120 9 100. 88 100. 09 1.4
0.099 7 0.059 8 0. 060 0 0.118 3 97.53
0.100 0 0. 060 0 0. 060 0 0.120 2 100. 39
0.100 2 0. 060 1 0. 060 0 0.121 2 101.72
0.099 9 0.059 9 0. 060 0 0.1199 99. 90
0.100 0 0. 060 0 0. 060 0 0.120 1 100. 12

b Query 1 TGCAGAATCCCGTGAACCATCGAGTTTTTGAACGCAAGTTGCGCCCGAAGCCTTCGGGCC 60
%(5)(0)bp IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]IIIIIII[
500 bg Sbjct 321 TGCAGAATCCCGTGAACCATCGAGTTTTTGAACGCAAGTTGCGCCCGAAGCCTTCGGGCC 380
b Query 61  GAGGGCACGTCTGCCTGGGCGTCACGCATCGCGTCGC: ccc ccgeteeccATG! 120
1000bp PECLTCCLLLELLELL LT T T ITII]IIIIIII[
2 000 bp Sbjct 381 AGGGCACGTCTGCCTGGGCGTCACGCAJwwlw(,u,u,u,t,uwu:u(,w,ATGG 440
e o =
Sbjct 441 GTGGACGGGGAAGGGGCGGAGAATGGCCTCCCGTGTGCACCGTCGCGCGGCCGGCCCAAA 500
e R i =
Sbjct 501 TGCGATCCCCCGGCGACGCCAGTCGCGACCAGTGGTGATTGAAACGTCAA 550

A B @ D E
A. DM2000 Marker; B,C.V 2;D,E. L 3%

2 ITS2 Fr U3 A8 #E 5k A R ik
Fig.2 Agarose gel electrophoresis of ITS2 sequence

(1 KK T D o K TR B 1.5 A U Wy o
TREAEL, #5 J F DU r H R0 BE 1Y 3 3%, 0049 40 U Ay b
Ho AR,V IEERME M FEah V4 &4
e b R B {EL, BE A VO BHIREE B RIAE
mh L1045 AN e HT i 19 35
V4,V9,L10 A] BEAFTE 5 o

H% €A1 11 ( Grubbs ) A6z 56 1% J2 i i 15 48 4L
S (R AR i 25 S, SR e PR SRS

B3 B/ ITS2 535 GenBank Lk 3¢t
Fig.3 GenBank comparison Results of ITS2 sequence

R — S AR R 3 i A 3 SR A =, 2 8L
AHGER GRS T IEF A, 0500 S5, 5 ok FE
d V4 L L10 5Bk, O 7H 8 B R e FE ik 2Ry
EE A R R RS,

2.4.4 ARAERKIEERBEIKRM LSS 5270

Fed KIS V2R L OSBRI 4 1 B R
EAH B EEL EWIRE AL R B ORI 4 N B O R BCHE HE AT ST RE AR T RS
L 4, B, X TEKRIEE B RS T E T S TR

Ko F=0.819(P=0.379,P >0.05) , i iy 2455,
MM TR =1.252(P=0.229,P >0.05) ,ik

THE Gl AR, 47 G > 6, RRZEE W WEBIRTEIRIEE B SELSRITF*EX LMW
I AT Ab B S, Hh VEBRBRKWEBEIRIEE B ¥YMHEN
T 0.525 mg-g ™', L % B K 0 B KI5 B 4 0

- S 0.698 mg-g ™' X T4 A4 I EER & &8 5 207

91%%%1% Gy o510 =2. 29 ITHAFFE S V4 & R H
HAM G =2.66, HFE S L10 4 R0 k5
;{EE’J G =2.47 35 > G, o5 o UE W 3K P 2HBE 5 A 50805
S
ZEA UL 2 PR 56 U5 vk 5 R B W AR B R T Ak
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P F R F =0.000(P =0.998,P >0.05), ik
Tr2EFF HME TR TS ¢ = -3.875(P =0.001,
P <0.05) , 2 B IR 4 R e Bk 9 & B S 32
EN S R VR B R A 4 R e 3 (N
0.409 mg- g ', L 2B IR MY 4 A e k(R
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Table 4 Content of JB and CME in Justicia procumbens mg-¢g

A5 B o R T ik
[ S P L
V1 1.295

No.

o b5y
.358 0.024  0.417

—_

.122 .0.025 0.420 1.004

—_

V2 1.222 0.576 0.010 0.373 1.301 0.865 0.009  0.455

V3 1.269 0.639 0.011 0.326 1.033 0.820 0.009  0.325

V4 2.326

—_

.315 0.024 0.596 3.675 2.261 0.034 0.979

Vs 1.087 0.909 0.018 0.327 1.605 1.120 0.016  0.430

Vo6 3.323 1.892 0.065 0.370 3.991 2.516 0.071  0.460
V7 2.187 1.246 0.015 0.598 1.260 0.994 0.006  0.400
V8 2.082 1.394 0.017 0.746 0.679 0.708 0.009  0.284

Vo 2.367 2.249 0.037 1.042 1.029 0.601 0.018  0.379

VIO 1.129 0.996 0.017 0.524 0.974 1.251 0.015  0.529

L1 1.266

—_

.106 0.037 0.642 0.660 0.706 0.019  0.367

L2 1.452

—

.370 0.030 0.681 0.258 0.533 0.009 0.191
L3 2.386 1.531 0.015 0.979 0.642 0.565 0.006  0.307
L4 0.260 0.216 0.008 0.164 0.428 0.527 0.010  0.275
L5 3.275 2.904 0.129 1.191 0.485 0.884 0.043  0.252
L6 0.412 0.457 0.011 0.217 0.506 0.651 0.009  0.279
L7 1.350 1.100 0.026 0.638 0.208 0.334 0.006  0.154

L8 1.972

—

.569 0.049 0.928 0.310 0.558 0.012  0.249

Lo 1.415

.364 0.040 0.845 0.572 0.859 0.021 0.386

L10  2.482 2.341 0.063 1.296 1.224

—

.278 0.023  0.664

*4
1.25
1.00 o8
0.75 é o10
0.50
0.25 T =
0 1

VERKMEEB LABKKEB VESAHRTR LESA PR

o BRI + . B
B4 BREEDBSSENEHFENERX

Fig. 4 Boxplots of content determination data of

Justicia procumbens

0.273 mg-g ™',V JE IR P & AN H kYA B T
L2,

2.4.5 BIRARGENSGEZERELE KEIK
AN TR) 4% ERE il B0 RO IEAT I RE AR TR B
FEBAERE it I ZErp g S R 2E S X TV KER,
BHRIGE B A4 AN 4 W Ik 7 B3 OK 19 AL B8 i 0 25 vh
WHAESEZESR(P<0.05), HAEM P SERT
M R OR TR AR ISR 60 X T L 2K

Table 5 Average content of inflorescence,leaves, stems and above-

ground parts in Justicia procumbens mg-g !
\ES L2
g
BHRIRE B &AHME BIRIGE B 4 A6
i 1.773 1.431 1.532 0.452
I 1.225 1.137 1.291 0. 624
=3 0. 024 0. 020 0.038 0.015
Mo LRy 0.525 0. 409 0. 698 0.273

IR, BFIRAGE BRI 4 AN 46 F Ik 7 B IR (9 46 A% | v 0
R IAAAE & & 25 5 (P <0.05) , fE B b B IR
feE BM&EERTH, &R T AT
S AN Rk 0 R e AR AR A i
T, 4SRN ET,

F6 BMBEATRELERVEBRITEARERBEAEEBNER
REARHNSEER
Table 6 Differences in JB and CME content in different organs of

V-class Justicia procumbens by paired sample T-test

% i Xef t P
BIKIEE B 16 -0 3.675 0. 006
-5 6.670 0
TETH-25 6.982 0
& R A ik AL -0t 0. 900 0. 001
2% 0. 923 0
-2 0.926 0

RT BIBEATRELRLEABRAAAZEFBEREEBMER
REARHNSEER
Table 7 Differences in JB and CME content in the different organs

of L-class Justicia procumbens by paired sample T'-test

L%y B Xf t P
BHRIEE B AEAE -0 2.623 0. 030
nf-25 5.138 0. 001
1B - 25 4.957 0.001
& A ik AEA -0 -3.569 0. 007
-2 11.158 0
PiR B 8. 131 0
2.4.6 Kﬁi&ﬁﬁ?&ﬂ@%fﬁlﬁl%ﬁ*%ﬁ it 22
g RV R EHR B AE R EPEIRIEE B

MERHRYTE, S L*%VEI"JTE%U I ZE Ay
SHEAT A, 38 3 0 N7 REAS TR 36 L T At AT =2 ] 2
TAFEEZES . PIZSE IR M IERE ik Fn =5 v B3 IR g
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BMEEEASGIT*E L LM ESR, BHENT &N
e lE, VAR RAEBPY SRS T LK
(t=-2.913,P =0.010,P <0.05),V &
WEEFL&(t= -2.569,P =0.021,P <0.05), %
RILFE 8,

R8 MUBMATRELERALABANEE HNENIEER
Table 8 Differences in JB and CME content in different organs of
Justicia procumbens between different growth forms by independent

sample 7-test

) 7 2 A Bl Eg il

R <@Zfﬁ) o re
o P t P
® OBREEE B A% 0.027 0.872 -0.600  0.557
AR -0.600  0.557
W OBHEIEEB A% 0.178 0.679  0.210 0.836
PN 0.210  0.837
% BRIEEB A% 1.134  0.303 1.067  0.302
AARSE 1.067  0.308
P =y ST S S 3.480 0.081 -2.913  0.010
ANAHEE -2.913  0.018
W AREEEE RIS 3126 0.096 -2.569  0.021
A -2.569  0.029
% SRMTE A% 0.481 0.498 -0.602  0.555
AARSE -0.602  0.557

3 itig

AR RP-HPLC 58 AN [A] A= KB 25 1 B IR
K HAERE v 2R 2 B R N o BHR B E B ORI 4
AN FE R B O SR T BT, R I R[]
ARIESNBEREK T BRI E B & EIEE R,
M4 AN H kY & A2 5, o V2B R -
F AT B A A4 H R i i T LS BRUR, W] B B R AR
B A A A B R AR S E R & R lAf
FE2 5 AERRRT T b i 2R, B2 A R
HAN e 5340,V 28 B IR 1 46 R A vh 4 4 46 ik
(& T L2, %30 DNA KB HE R % e, Bk
BHR Y 1TS2 1 psbA-rnH J7 51 5¢ 4 H [] , ik W1 O 7]
Pk 4
ARF P AERKAFEEREEEZSFRERYV
JERN L 2K 28 MR, DL L BF ST 4 SR R, R A X b
T2 25 5 (0 JE R A AT AT BE S 2B KR BE hoe i K+
HEAF I 22 5 AU o R A AR OB 25 B IR I A R 43
(& AP 22 5 P 2R K A B /b R B s T AE
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M2V EER T B RARE B A A e g
TR, VO BEIR AR A 4 B I R T R T
S, B R B AERE AN T A & B AL i T 2R RN TEITEAN B
PREG M B I, IAERE it 2 4 B . BEIR —
AR RAAEY) T A AR R IO AR D i 11 A
R, KA IE JERE AN I B R R 2, e B
PRI e HE R MO JEAE R 8 = 11 A
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