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Optimization of extract process of anthraquinones from Rhei Radix et Rhizoma by
orthogonal test
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Abstract: Objective To optimize the extract process of anthraquinones from the Rhei Radix et Rhizoma (RRR). Methods The
contents of eight bound anthraquinones (BAs) and five free anthraquinones (FAs), a total of 13 original anthraquinones, and total
anthraquinones (TAs) in RRR were determined by HPLC. Lo(3%) orthogonal table was used, with ethanol concentration, solvent ratio,
extract time, and number of extract as factors and extract quantity of TAs, five FAs, and eight BAs as the investigation index,
respectively, the extract processes of TAs, FAs, and BAs from RRR were optimized. The optimized processes were verified by
magnification test. Results The optimum extract process of TAs and FAs was as follows: five times of 75% ethanol, extracting five
times by reflux, 30 min for each time. Using this process, the extraction rate for both original anthraquinones and TAs was about 90%,
and FAs extraction rate was over 160%. The optimum extract process of BAs was as follows: five times of 95% ethanol, extracting
three times by reflux, 60 min for each time. Using this process, original anthraquinones extraction rate was close to 90%, and the one of
BAs was over 80%. Conclusion The optimized process is simple, stable, feasible, and repeatable, and can be used for the extraction of
TAs, FAs, and BAs from RRR, respectively.
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KIONZERUEY) E K Rheum palmatum L.
J 45 K38 Rheum tanguticum Maxim. ex Balf. (%
K& Rheum officinale Bail. [T /RFIRZE, N
AN, A SR BN E R A Y,
AU B ) BB RN 45 A 2 IR, Ao 32 B KR
KR, FERER. K. KHEEHR, &
2 By I e i 1 7R R 5 A A A R D), Il
SR AR, KT MERREE T AT B
TREFIIF. B “XEER” U, ERIEM.
BRI B = A I B BRI Ui 7 2 B 5
SEA TR H AT A U5, R K i Y
BB AN 7 S BRI RS 1) 10%~20%"), {HH
AT 90 LA el 5 R e, 45 4 R IR PO 4R
WU, R RS AR R A TR T, $Ealith
bl A PR LT,

AR HT R A IEAC B, CASRBGRUNER
KRG HIRBEIR . KIEER. AEKER. KEHHM
KEHR R ICE A E LB R, LUX 5 AN 2
M ERR S 8 5 LA AT 255 B 431,
HEL T RHAM P EERE SR T, R
BCBB, HATI AR AR o A 2 B 1 R E R . BRI
ARSI I CUS BB . 5 MiE S MR M 8 Mo
R FRSEHCR Tebr, KA IEASREE, 7555
TR, R AR AL AR B R T,
R0 BB AL S B e Y B R AN 4 S A R,
AT KB B RS BRI VP 2558 B A .

1 NES5HH

Waters Alliance /= SR L0 258, €2695 435
FIG+2998 AR A FE SIS 4 + Empower 43 T
YRk, HE Waters A F]; SK5200H i A IR AT
RS A AR A ;s Sartorius BT 25S 2
TRF¥, BEEFEZREAA.

XTI ORI -8-O-H & HEH (L5 150122, i
HOH=98%). FERER-8-O-HERYE (T
141225, JREDH=98%). K#H K-1-0-% & P
(b5 141211, FESE=98%). KEM-1-0-H %
B (k5 150325, i $0=98%) KH{1H-8-O-
WIAFE (LS 150114, FiESE=98%). Kik
E-8-O-HE T (L5 141209, FREDE=98%)-
PRI R-3- R RE-O- R AR (IS 141212,
JRE T =98%) Kimz HEE-8-O- i & M H (it
5150120, RS E=98%) I E R T I% IS A
VIR IR 2w s 0TS P 25K 3 (S 110795-

201007, 4340 98% ) K8 2 HIfik (Hit'5 110758-
201013, FE % 99.8%). KEEE (b5 110757-
200206, JRESE=98%). K¥#ZE (Ht5 110756-
200110, Fimn$=98%). KEE (#L5 110796-
201118, FEATE 99.5%) T H 1 [E & fh 25 s e
WFbe. HEE, figal, EZEILFAERA
Hly 4K, BUNERS SRR TR A .
KEZH (LS 130703, P HBALE) WE
R IE =R 250K A E], SRGE TR 5 B G
55 rh SR B IR AT 2450 28 5 9 BURHME ) B K
Rheum palmatum L. TR FZE,
2 FES5%R
2.1 EMRERSEENESENEL
2.1.1  @EigE&M EISEHSA Agilent TC-Cis # (250
mmX4.6 mm, 5 pm); Vs AFEE-0.1%EE K
VL, FSCHRBR B BRI AR 1 mL/min; A
I 30 C; KK 430 nm. LA E S5 HTR AN
HE i SR e P L P 1

1 67
A 2’ '“ 8
SR |
N L1 R
}12
B
T 11\l 13
A .
12
57
C 41" 8 11\13
o
e -
12
D 13
9 10 1} |
R S S | N
o 16 32 48 64 80
t/min

LRI R-8-O-MENEH  2-NIIR-8-O- A 3-KEHK-1-
O-HEWEH  4-KEM-1-0-FEH  5-KIEM-8-0-H &M H
6-FTENR-3-F -0 MBI 7- R R-8-0-MEH 8-K
ERWEE-8-O-MEMH o-FLERER  10-KEK  11-KRER
12- KM 13- 3 F

lI-aloe  emodin-8-O-glucopyranoside 2-rhein-8-O-glucopyranoside

3-emodin-1-O-glucopyranoside  4-chrysophanol-1-O-glucopyranoside

5-chrysophanol-8-O-glucopyranoside 6-aloe  emodin-3-CH,-O-
glucopyranoside ~ 7-emodin-8-O-glucopyranoside ~ 8-physcion-8-O-
glucopyranoside 9-aloe  emodin 10-rhein 11-emodin

12-chrysophanol  13-physcion
1 HEEEER A, FEEER B) BERERKHM
RE& (C) RABEER (D) HPLC
Fig. 1 HPLC of mixed reference substances (A, B), extract
solution (C), and TAs (D)
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2.1.2 WSV B A YRR
i, FEEME, N 70% FREEAE, LR 25 KR
8-O-F A HELT . KBHR-8-O-F A HETF . KB EK-1-0-
AR . KIE-1-O- B S FE T . K3 -8-0-81 &
PEE . P ERER3-FEHE-O-ME M. KEER-
8O- %) % 1 A1 K 3 25 Y I -8-O- 7] ) Wil 1 o1 & 70
i 56.4. 96.4, 12,12, 24.72. 444, 72.4.
51.2.29.96 pg/mL (1) 45 & B BBV A 0T HE SR A
FEEEI 1 mL 4& 3 ERREXBSIER A, B
25 mL &, I 70%MEERZIEE, $EA), BURE
B R A 0T BBV B EUH B A SRR GT R

TR, FHARE, B ERmER . KR, K3
ORI AR R & 2 80 o 33.2,
68.8+ 23.2. 10.4. 83.6 ug/mL 137 25 B B ER VR & Xt
TR Ao FEZ R 1 mL I 25 70 B R R & 5 TR
A A, B 25 mL =i, IHBERZIE, R4,
Pic S i 25 28 TR VR 5 ) R VAV B

2.1.3 KMERREL ik E LGS & YRR A
Ui B Y R VR S0 IR SRR B 12,5 25 uL, JRA X
MBS IRV A5 104 204 30 40 pL 3FERE, WI5E & R
SPUETAVE, DU () XdkFeE OO 37
IFALEE, 753 13 AN B 1B A 5 2 S R PG L% 1

F1 BARSEEHFEREMER

Table 1 Regression equations and linear ranges of 13 constituents

% EVEpaps r LM /ng
PRI R -8-O-F Gl pEE Y=9.14X105X—1.65 X 10* 0.999 9 28.20~2 256.00
KHER-8-O-1h H HE Y=5.69X105X—1.00 X 104 0.999 9 48.20~3 856.00
KHEER-1-O- B Y=9.23X10°X—4.37X10} 0.999 9 6.06~484.80
KEEW)-1-O-H B Y=7.43X10°X—6.25X10} 0.999 9 13.36~988.80
KHE W) -8-O-1 HHE Y=1.04X10°X—1.32X10* 0.999 9 22.20~1 776.00
PR3- P -0 A Y=1.03X10°X—1.61 X10* 0.999 9 36.20~289.60
KHEEK-8-O- M H Y=8.88X10°X—8.21 X 10} 0.999 9 25.60~2 048.00
K2 I -8-0- 7 & P Y=1.01X10°X—1.15X10* 0.999 9 14.98~1 198.40
FERER Y=1.86X10°X—8.79 X 10 0.999 9 16.60~132.80
N Y=1.02X 106 X—8.69 X 10 0.999 9 34.40~275.20
KEHR Y=1.90X 106 X—1.00 X 10* 0.999 9 11.60~928.00
KE Y=2.37X106X—5.07 X 10* 0.999 9 5.20~416.00
PN Y=3.72X10°X—9.43 X 10} 0.999 9 41.80~3 344.00

2.1.4 FEERERLS ARSI 5 AN R Y R R
8 ANEEE R EFRIR A X IR A 10 uL, ES:
HEFE 6 1K, ik 8 MEEERRE (FTERHEK-8-0-
A . KEMR-8-O- M B HEH . K R-1-0-F 4]
PR KT -1-O-H A HE L L K5 -8-O- 8 & BEH
KIER-8-O-FEPEE . HERHE-3-RHRE-0-4
FREFE AR T R ik -8-O- 8 & M EF ) AT S AN s Al
B M2RHER. KRB, KR, KEmAK
HHEFED BT ME, 115 RSD, 45355
N 2.51%. 0.65%. 2.24%. 2.54%. 2.50%. 0.48%.
3.35%: 2.46%- 0.68%- 4.07%- 2.38%- 0.84%. 1.74%,
RO 5 AT

2.1.5 FREMHRLE R R EGE AR 5 P
AR AT 20 pL A R A R 10 L,
A FHIE G 00 30 64 9. 120 24 h FEFENE,

TOSRPE R B I 8 A& BB AN 5 /M
SR, SRR A I 5 AN B A TR Y
WETARAR ME, HE RSD, S5RATHE 13 MRS
AN 2.52%- 2.07%- 4.29%- 3.01%- 2.58%- 2.04%-
1.93%-+ 1.96%- 2.03%- 1.75%- 3.24%- 1.64%- 3.15%,
Ja# 5 AN BN 2.42% 1.29%- 2.13%- 1.62%-
1.69%, FIIZALEMIFRAE 24 h WERGE .

2.1.6 EEMRE RECKHER K 6 4y, F &4
5g, FEHEMOE, AT R 520, %42
BT A4 ot Y VR e R (K S VT, 2 s 35 T
B BRI A VAR 20 L A0 T8 A6 A TR 10
ul, HEEENRE, T 8 ANgh & R BER A 5 AN s A
BRI TE 13 A5 Y BR324 RSDs
SR (LARAESS 5 M R B &4
J RSD, 55 13 AN A BRI By 1135 o &4y
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AN 1.474. 2.863. 0386+ 1.507+ 2.698+ 0.777-
2.487.2.203.1.879.4.688.1.576.4.227.5.706 mg/g,
RSD 73 5N 3.48%- 4.11%- 3.04%- 4.49%. 3.46%-
4.73%4.17%-4.77%- 4.33% 4.21%- 4.16%+ 3.93%.
3.15%; b TR IR~ 35 JoT B 40 #0 ll  3.637 7989
4.160. 8.872. 13.326 mg/g, RSD 44N 4.16%-
5.39%- 4.48%. 5.21%- 5.23%, FWIEAZRE N HE
BRI,

22 HMPERERSSENE

221 JERUERRRE R B s A UK B
K6y, B4 02 g, FEEME, 203E 100 mL
FfE, INHEE 95 mL A4, AR 30 min, i
RIEREERRZIE, 5, B, WEIERANTS .
Tl R BEYEW A

222 RBEERASASAERE S I “2.2.17 TiEA
YRR 10 mL, BRI, EXRVEF], N 8%ERER A

20 mL, FEI0=&F % 20 mL, JIFEI 1 h, il
A, BowiE, AoE =SSR AS, JF
N, AR, REEH =&
BEPRPEFEEL 3 K, AKX 10 mL, &I =8 Hei,
IR [ETWACIA 70 28 1, BRI I PR A I A 5 e 7 22 20
mL =, MEEZRZIE, w5, JEd, e
W, i1,

223 FENE KGR o0k S R Y R
B R T TR 10 L AR B R AH S VAW 20 L,

HEFEME , VHEE 6 A it Hh %5 1o 1R ST- 350 o B 0
GE IR KT R-8-O- i A EH L K HEIR-8-O-H % b
. KR 1-O-F AP . K- 1-0-% 2 FE T
KU -8-O-H G HE T « KR -8-O- MG pitr 2
KB 3K -3-52 F k- O- 7] %9 B 5 A OK 3 2% F Ik -8-O- 7
BIEE 8 ANFEALZE A Y RT3 i & o E 0 il o
3.193. 5.603. 0.751. 3.426. 4.638. 1.077. 3.649.
4.735 mglg, FMERBE. KER. KEHR. KK
My MR B 2 K 5 4 S Y U 2 20 R ~F- 32 Joid & 73 4
23R4 0.696. 1.712. 1.070. 3.022. 3.976 mg/g;

R (LS AN S BEERT50D ~PI8 w4 oy
%14 3.877. 8.909. 4.64. 10.71. 16.39 mg/g.

2.3 EXRWIRITRERDT

231 IERREETT LB E (A, L
& (B). B &E (C) MERETE (D) A%
KNE, BNHERRE 3 DKE, IR S g,
L9y, KEME, HEAH LY IEXRZHAALK
RIZ KPR 2, RIS g5 R 3. 4.

*2 EXHEERKFE

Table 2 Factors and levels of orthogonal test

K A% B/f& CIk D/min
1 55 3 3 30
2 75 4 4 45
3 95 5 5 60

®3 EXRERITRER
Table 3 Orthogonal test design and grading results

WEE A B C D MEEIRIE(mgg)

5 AR AR (mgg ) 8 AMEER

VR R HCR /(mg-g )

1 11 30.755 13.028 12.296
2 12 2 2 32.095 13.606 10.150
3 13 3 3 37.606 14.632 18.697
4 2 1 2 3 37.828 13.906 18.229
5 2 2 3 1 39.513 18.239 14.862
6 2 3 1 2 38.948 19.651 15.149
7 3 1 3 2 36.186 8.739 19.976
8 3 2 1 3 33.723 9.107 21.199
9 3 3 2 1 37.164 9.956 22310
232 FMARBCRIGE A ISR R FEEREL 2 mL 08 A, #8257, N 8% EhMRE

B 250 mL I, AR AR o B L E A B A
B, BEA), Ve, FSERUEM A, RPE 1 mL £
JEW A B 10 mL &5 AR 0 B L S 21
FZ, $E5), R, SR ED e B A A

40 mL, FI0 =& 8 40 mL, NFAMEIHA 1 h, H
%A, BowEh, HOE SRRtk ads, JF
NS, I SRR, BRI =&
FERFESREL 3 K, K 20 mL, & =5 HHR,
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Table 4 Orthogonal test results of determination of each sample
W W/ (mgg™)
1 2 3 4 5 6 7 8 9
JR 255 Y R
PSR R-8-O-F G 1372 1.065 2012 2.009 1533 1455 2128 2335 2482
KBTR-8-O-1 i Bl 2417 2105 4231 3932 3014 3.020 4.667 4.848  4.536
K HE-1-O-H E 0345 0317 0515 0521 0399 0411  0.639 0616  0.650
KB -1-0-1 & bl 1304 0971 2195 2301 1585 1.621 2858 2925 20988
KB -8-O-71 %1 Bl 2306 1.822  3.635 3.518 2603 2866 3281  3.853  3.966
PIERME IR O-MART 0679 0780 0.847 0737 0816  0.824  0.571  0.616  0.703
KB H-8-O-Hi B Bl 1941  1.570 2860  2.795 2569  2.543 2899 2958  3.220
K E HE-8-0-F & P 1932 1522 2403 2415 2343 2409 2933  3.047 3.765
JE TR 25 1 R
IAE-FNE 3 1.149 1523 1.507 1.223 1921  1.888  0.680 0.681  0.777
KM 3.155 4346 4410 2919 4646 4636 1441 1482  1.638
KHEHR 1.021 1347 1244 1101 1594 1587 0860 0.890  0.985
KW 3273 2367 2944 3491 4219 4969 2380 2549  2.680
PN 4430 4023 4527 5172 5858 6571 3377  3.505  3.877
o R
FIERER 2946 3112 3.546  3.374 3776 3460 3285  3.002  3.488
KHEM 7356 8.002 9241 7514 8510 8087 6816 6429 5971
KEHR 3282  3.653 4140 4105 4243 4117 3858 3508  4.138
KW 6.903  6.698 8291 9242 9246 9327 8900  8.448  9.466
K38 F Hk 10267 10.629 12.389 13.593 13.737 13.956 13.327 12337 14.101
I (RS 1) 28, BV I F RS VA i T 37 7% &2 20 M PR UGRES: 5 AN R i B Y R 4 B R 2

mL S, MEEZRZIE, we, i, 2LER
B Ay e B (R S A TR o 0 SRS 2 I B % R AR B 4
UM AT 20 pL BEER UK A 10 pL
BEFEDE, R E & R IRECE . SR IE 4.
2.3.3 DU RS ER A FR AR I IR A 50 45 SR o #r
DA RIS M R AR R ORI . KR
KR KEMAKEZ TR Nabs, X4
BTG RATT Z 0. WE S hlEw LA,
PR 0 K B SR SRR R 5 M P /NI R
LR EL (A >ERKE (C) >R
(B) >[EIH ] (D); 3R 6 77 =0 ras Rl %,
IR CEEHE. RIS R L
FAEFH (P<0.05), [8]3 8] J6 B & 52 i
(P>0.05). WA= SEhrE i, iR DL R i
JHEFR, AT LUKHREL T ZHiE N ABsCsDy, B 5 %
& 75%CRE, [FIRERC S K, BER 30 min.

2.3.4 DL B A RRAR B N TR AR IR IR 2T iR 00 25 R

NFabR, XEERATER IR 20T, IR 5 ik
72 0] A HH 25 DR 2 00) O 2 Ui 25 28 SR R 4 B 5 Ml )
KANIGF R TR H (A > CFEH&E (B) >
AT E] (D) > [ERRE (C), HFR 6 JTZEmHT
SERTTHEN, SRR B B R R SR R A R
ERm (P<0.05), LFEAE. BRI E AR IR
BB (P>0.05). A= SZhRATHE I8 R
CEE R, WR DL Y R AR IR N H AR, AT LA
BRI T 2 N SRS EEAA A, N AsBsCsDy,
BI 5 f5 & 75% S BE, BIREEL 5 I, HRK 30 min.
2.3.5  DIZE G B ERIRHCRE N TR AR IR IR A iR 0 45 R
SHT PR UGG 8 ANgh A B BRI R 2 FUN TR
br, WA RATG T 208, 3R 5 AT
DUEH, D20 K3 45 & B R B BOCR S (1)K
INIFF N CEEARFR 408 (A) > [EIIHE] (D) >2
B (B) >[ENRE (C); R 6 FEDE
BATHL,  LREARR Y BO 45 A T B R AR BUR A B %
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Table 5 Results of visual analysis
- SN ES 5 AN T R R SR R 8 Mo A Y BRI IR
T A B C D A B C D A B C D
Ki 100.456 104.769 103.426 107.432 41266 35.673 41.786 41.223 41.143 50.501 48.644 49.468
K> 116289 105.331 107.087 107.229 51.796 40.952 37.468 41.996 48.240 46211 50.689 45.275
K 107.073  113.718 113.305 109.157 27.802 44239 41.610 37.645 63.485 56.156 53.535 58.125
R 15.833 8.949 9.879 1.928 23994 8566 4318 4351 22342 9945 4891 12.850
®6 FENMER
Table 6 Results of variance analysis
X SRR 5 AN i T R R SR 8 M A TR
TiERIE HEE A s A "
wZEFFR  FE BEE wREVPHFM OFE BEM REVFHFM O OFE BEK
A 2 42.1559 563231 P<<0.05 964302 268436 P<0.05 86.8825 21.5986 P<<0.05
B 2 16.7491 223859 P<0.05 12.449 8 3.4657 16.587 3 41235
C 2 166290 222253 P<0.05 3.981 4 1.108 3 4.022 6 1.000 0
D 2 0.748 2 1.000 0 3.5923 1.000 0 28.6275 7.116 7

Foos(2,2)=19.00 Foo(2,2)=99.00

S (P<<0.05), [RIJiyIE] . £ B FH & A0 Bl g
TCHEREM (P>0.05), MAEF=SERRANGE YR A 45
HHIE, WRDIEA BRI N Hir, 7ol
LT ZHiE N AsB3CiDs, Bl 5 f5 5 95% 41, Al
THEH 3 K, BER 60 min.

2.4 WUERLE

2.4.1 U EER AL S B T 28R AR
BURFHRY 3 47, B3 50 g, % ABsCsDy ITLE (5
HE 75%CRE, B S K, AR 30 min) $2EL,
SE 13 AMNRBE RS> (8 MEEAAL. 5 AN AL
USRI, FRARYEAE 5 P35S BT E PR
AR, SRWET.

M 7 a5, MM TEEERL, FAE
PRI 1 LS B ST 50 B AU 7 2R 3 TE 90% 72 4
FKHIZ T EREIT. B2 8 N AR BRI T1
FEEUEERE AN 60.58%, 5 /N 5 Y B 1 - 4 42
UL R F 166.16%, HRoNEE5r 45 A R B R /K
figf BT U 25 Y T
242 ZEATERREIIGUERLE  FRECKEAR 3
¥y, B 50 g, 1% AsBsCiDs (5 fi5 & 95% 4 BE, |9l
FHREL 3 ¥k, K 60 min) REL, E 8 gk
BERRAD 5 AN BRI, HAR PR R S AP
TEIUPESRIE, SRNE 8. AEr TEE
SYERLF, JFIEEBEE R PR BCR R RFE T 90%
Hefifh b 8 NG A BRSSPI HURIE =2 84.76%,

5 AN B A R P ISR BRSO 101.07%, &
B T2 Re AT, 456 R /K A o s
3 e
SEE R AT SR USR8 v 5y 7K A i 25 SRS,
PRIUA R A SRR SRR RN A 3 S 2
HK AT FERO, RIS 2 P 2R R S S AN
R R R B B2 AN 10.476 mg/g, ZE K E-
8-O-Hi G WEH 55 8 456 A I ot =73 B0 27.073
mg/g, AR 4 BHRTTLITERS, EZRE 1~6
BBV TN 55%F1 75% L) S /N 35 7Y BB Fl 2
B 51N 124.36%- 129.88%- 139.67%- 132.74%.
174.10%- 187.58%, 8 &b 1 B (2 B 43 7))
N 45.42%. 37.49%. 69.06%. 67.33%. 54.9%.
55.96%, 1EATIREG: 7~9 GREUAFIN 95%2 1) 5
AN 5 B R R A L S B 23 )N 83.42% . 86.93%
95.04%, 8 45-& MY R 1) S S HUEE 533 R 73.79%
78.3%- 82.41%, KHIRHIEZIAE 1~6 7%, ##
BUS R HRA K E 6 B R K M e S B R, 1M
KA IEAZRES 7~9 77 W46 Y B AR WL B oK
filt, PERKARSIREGER CRERF D EA K, LR
KR RS R IK R 50 R P AT I 1) 2 2
FRAS BRI T2, 456 BRI T 2T
KIGUF I 25 AR, 2 Fh T2 13 /i 2 e
B PRBUCR I 90% 2 4, HRT#H 8 N A
R T E R BB AN 60.58%, 5 ANt 5 714 12U E 1)1
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Table 7 Results of confirmatory test (FAs and TAs)
W 1 2 3 EHH
B/ (mgg!) BBE% EBRF(mgg!) HBBEF% HR(mgg!) HEBFY% RIR(mgg") EBE/%
JR R B R
BERER-8-0-H &b 1.397 43.74 1.455 45.58 1.461 45.76 1.438 45.03
KIERR-8-0- i L pi ey 3.208 57.26 3.407 60.80 3337 59.55 3317 59.20
KEE-1-0-HH b 0.350 46.52 0367 48.79 0371 49.43 0.363 48.25
Ki-1-0- B B 1.844 53.81 1.905 55.61 1.899 55.42 1.883 54.95
K3tHn-8-0- B B H 2.862 61.70 2.964 63.91 2.948 63.57 2.925 63.06
PERFEER 3R E- 0 M 0.591 54.89 0.596 5531 0.593 55.09 0.593 70075
KA E-8-0- I abi 2787 76.38 2.866 78.54 2872 78.69 2.841 80.27
KK FR-8-0- B E R 2305 48.67 2387 50.40 2433 51.37 2375 50.15
SEMERS T 15.343 59.07 15.946 61.40 15914 61.27 15.734 60.58
FERER 1.489 213.87 1.467 210.66 1.502 21570 1.486 21341
N1 3.200 186.85 3.102 181.13 3.168 185.01 3.157 184.33
KEF 1.540 143.95 1.526 142.63 1.576 147.38 1.547 144.65
N1 4219 139.62 4.183 138.44 4311 142.66 4238 140.24
K Tk 6.952 174.84 6.865 172.65 7.122 179.13 6.979 175.54
TR NER AT 17.399 166.08 17.142 163.63 17.680 168.76 17.407 166.16
JE R IR R it 32.742 89.83 33.088 90.78 33.594 92.17 33.141 90.93
B
RN ¢ 2.622 67.63 2.654 68.47 2.746 70.82 2.674 68.98
PN 5367 60.25 5.166 57.99 5.613 63.01 5382 60.42
IN 3 4.188 90.26 4171 89.89 4.190 90.31 4183 90.15
Kk 10.233 95.55 10.155 94.82 10.633 99.28 10.340 96.55
KE R TR 16.172 98.68 15.197 92.72 17.051 104.03 16.140 98.48
HEEA 38.582 86.65 37343 83.87 40232 90.36 38.719 86.96
#8 WIFAIRER GE3EER)
Table 8 Results of confirmatory test (BAs)
W 1 2 3 T
B R (mgg") HBE% BRE(mgg!) BBE% RIE(mgg") BBE% RIE/(mgg!) HBE%
FERER-8-0- BRI 2789 87.35 2717 85.09 2727 85.39 2.744 85.94
KER-8-0- 1% FE 4.902 87.48 5.040 89.95 4.961 88.54 4.968 88.66
K &-1-0-H % HEEF 0.779 103.66 0.742 98.80 0.795 105.74 0.772 102.73
KE/-1-0-H1 % K 3.282 95.81 3.250 94.86 3.254 94.98 3.262 95.22
KHET-8-0-% 4 Fi 4.454 96.04 4377 94,38 4.540 97.89 4457 96.11
PR E3- R -0 R 0.872 80.98 0.925 85.89 0.886 72.82 0.894 83.05
KEE-8-0- 4 4 Fitr 3.763 103.13 3719 101.91 3.763 98.47 3.748 102.73
KEER RS-0 B G 2.113 44.62 1.984 41.90 2.206 46.58 2.101 4437
EETER AT 22.955 84.79 22.754 84.05 23.132 85.44 22.947 84.76
FEREE 0.723 103.84 0.733 105.28 0.708 101.65 0.721 103.59
R 1.788 104.39 1.741 101.67 1732 101.15 1.754 102.40
REH 1.066 99.63 1.058 98.92 1.082 101.14 1.069 99.89
N 2.928 96.89 2.855 94.48 2.939 97.26 2.907 96.21
K Rk 4.126 103.76 4.190 105.38 4.096 103.02 4.137 104.05
AR AT 10.629 101.46 10.577 100.96 10.557 100.77 10.588 101.07
JR IV EEER RO i 33.585 89.44 33.332 88.77 33.689 89.72 33.535 89.31
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