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4 5% DOH82-CM-043

PEMMEEFZIHRO

BRRZ TEt EBFE S 48R %

FIIE &

3% I 2P

o B B8 58 22 e o B 58 22 W 5 P

fié 3

FHEKSBNHETHFEGMPHRE  iREHE R RERM KL » L
TBRREEEZBAM "HRKEAPEEES , 18 EAFHPZEY - KH
HREFKRFVZIEF > BR—HDAFENERKEN  EERERF
oWy B -BM NS Fh > EHE BELC > RFRE/N\KRE
Mo ETEMILBRERBIWHR - EfTEHRD —RAEEZDEZBRHEQ
ROBECHATBEKOREBEHREY & E&HE

BEEMB2EASMTEHLSIEK20E > 25 ET LAREHILEF
fli» HARERWT R :

ZEREE %8 K 5 (% ETEEKS (%) | FHERREY (%)
gl + {ERE | FYE + {Z8E Tl + E8E FHE-EHE
T 12.62+0.57 3.32+0.64 0.32+0.07 2.13-0.72
E i 13.03+2.24 5.62+0.57 1.29+0.77 10.71-1.70
S 12.24+0.41 7.72+3.05 3.25+2.09 9.26-1.14
n = 13.87+1.29 4.50+0.31 0.97+0.24 14.17-1.59
A 12.37+0.76 9.84+2.32 2.91+1.02 10.43-1.26
=8 11.15+4.74 3.93+1.24 1.24+1.24 7.74-0.99
&1 9.11+1.45 3.79+1.18 0.72+0.42 4.94-0.79
¥ B 10.65+0.76 5.60+1.10 2.07+0.84 11.28-1.43
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STUDIES ON THE QUALITY CONTROL SPECIFICATION OF
CHINESE CRUDE DRUGS (1)

Yuan-Shiun Chang, Jung-Chun Liao, Yu—Ling Ho,
Vei-Juh Lee, Sun-Chieh Huang, Nien-Yuan Chiou, Ming-Tsuen Hsieh

School of Pharmacy, Institute of Chinese Pharmaceutical Sciences
China Medical College, Taichung, Taiwan, R.O.C.

In comply with the GMP policies of the Health Bureau of the Republic of China on
preparations of Chinese Crude drugs, a fundamental chemical quality specifications of each
individual crude drugs were essential. Most frequently used crude drugs which appeared in
ncommonly Used Standard Chinese Prescriptions" published by the Health Bureau, were
chosen for chemical evaluation. Those cumulated values will be helpful for formulating the
official quality specification in the future version of Pharmacopeia.

Eight species of crude drugs were chosen for evaluation in the current year project.
There are Aconiti Carmichaeli Radix Preparatae (Aconitum carmichaeli), Atractyloidis
Rhizoma (Atractylodes lancea), Atractyloidis Macrocephalae Rhizoma (Atractylodes
macrocephala), Ligustici Wallichii Rhizoma (Ligusticum wallichii), Cimicifugae Rhizoma
(Cimicifuga foetida), Forsythiae Fructus (Forsythia suspensa), Zizyphi Spinosae Semen
(Zizyphus sativa var. spinosa), Magnoliae Liliflorae Flos (Magnolia liliflora).

Twenty samples of each commercially available crude drugs were randomly collected
from around the island, and were evaluated for (I) Loss on drying, (2) Percentage of total
ash, (3) Percentage of acid insoluble ash and (4) Percentage of dilute ethanol extract. The
results were listed below:

Loss on Drying Total Ash (%) Acid Insoluable Dilute Ethnol
Ash Extract

Mean + SD Mean + SD Mean + SD Mean -SD

Aconiti Carmichaeli Radix Preparatae 12.62 +0.57 3.32 +0.64 0.32+0.07 2.13-0.72
Atractyloidis Rhizoma 13.03 +2.24 5.62 +0.57 1.29+0.77 10.71-1.70
Atractyloidis Macrocephalae Rhizoma 12.24 -0;0.41 ' 7.72 +3.05 3.25+2.09 9.26-1.14
Ligustici Wallichii Rhizoma 13.87 +1.29 4.50 +0.31 - 0.97+0.24 14.17-1.59
Cimicifugac Rhizoma 12.37 +0.76 9.84 +2.32 290+1.02 10.43-1.26
Forsythiae Fructus 11.15 + 4.74 3.93 +1.24 1.24+1.24 7.74-0.99

Zizyphi Spinosae Serrl\en 9.11 + 1.45 3.79 +1.18 0.72+0.42 4.94-0.79
Magnoliae Liliflorae Flos 10.65 + 0.76 5.60 +1.10 2.07+0.84 11.28-1.43

Besides, thin layer chromatograms of these crude drugs were also compared. The
solvent system developed will be useful for identification of compound formula products.
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B M| & R | 8 = % 2
.M -F | Aconitum carmichaeli Z %6 1%F 4k Aconitine > Mesaconitine
2.% | Arractylodes lancea X ¥}tk & Atractylon ’ Atractylodin

B -Eudesmol * Hinesol
3.8 il | Atracrylodes ovata Z R BRAR K Atractylenolide III

4. M F | Ligusticum chuanxiong Z¥BeAk & | Ferulic acid ’ Ligustilide
5.7t B | Cimicifuga heracleifolia Z- ¥R E Cimigenol

6.3 S | Forsythia suspensa < AR BILEERT | Phillygenin * Arctigenin

Arctiin * Phillyrin

7.8 R1A= | Ziziphus jujube L ¥ AL Jujuboside A ’ Jujuboside B
8.F & Magnolia fargesii Z S IRIC T Eugenol * Magnolin
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T -F R

KALYEL: NEY 2-525 °

AR F AR

R

#4447k K% Branson 5200

45N CAMAG Universal UV lamp , & 254 nm & 366

® N o v AW

nm °

9. HPLC: Shimadzu SPD-6A , LC-6A , SCL-6A °
10, WR K &R A Eyela Rolary Vacuum Evaporator °
11, 3 120mm x 150mm °
12. &A% CORNING Model PC-320 °
13, A
14. BBAai
15. i

(=) 8A:
1. & K348
2. HF R,

Bk
R
B

\\\\\

4. HB I8 K

Vel

p ]

FEIR

. &#1% . CAMAG Disposable Micropipettes °

% 4%.; Silica gel 60 F 254 Art No.5554 , E. Merck2 ¥ °

A P AR
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10. Millipore filter (0.45um#EME) o

= EAS - RE SRR
(—) HpEmgtn

1. M -F * Aconitine
2. Z i B_Eudesmol
3.8 L Atractylon
4.1 % * Ferulic acid
5.7 M * Ferulic acid
6. & & ° Oleanolic acid
7. B 4= * Betulin
8. F &K' Eugenol

(=) HE

1. & & ¥ & (Vanillin)
2. ¥ & W% (P-Anisaldehyde)

(=) BHE
VEE - CERTES ~ FECH ~ IETHEE - RA7 A ek N a) o
KEEER - LihBk - CRE - SALNE - FEL - PTREM A A
SR o
FREL ~ BER & X4 W B Dong Shing Industrial Co, Ltd.
LRI 2 M AENBARA -
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(—) F e T kBB E?.uli (Vamllm/HzSO4 spray reagent)
B Vanillin O.Sg?’lﬂ)\/ﬁ R R GBI 0 1 RAZRE & 100m]
o

(=) & Mnk/BEE &k (P-Anisaldehyde/H2SO4 spray reagent)
B P-Anisaldehyde 0.5mlAu A ZKBEERQ. Iml & K ARELQ.5ml @ Am
CEfoml > AT ALK ©

£ - B ks
(—) & EniE -
il F I ALK A 10g ) AR TR EFTZ AFm P o Mg
152 0 105 CHIR B R AMEZ - @I 0 HIH— ]
A —K 0 AEABERRIAERLERABY 5% 51 &
LA ETH IR DI AT IE

(=) Rorp :
BAx g > EA T EFTIHBY » HEMEZ > HFRALH
550 C M B b BB Z 8 0w AR > AL B AR S » HE
REF e R>ZHH -

(= ) R IRMR LRl e
AF B PTAF AR 5 ho M B RS 0 A B4R 0 T
BRIEMBE > REAAKLFL  BHEEES B3
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(vg) B4R 2k
B 2 A o 40 0 MR 0 BB BT 0 eAm
#70ml ° W+ a4 dRaE — K 0 BEANE 4L
SNVEEIE 0 IR o MAR AR RN 0 MR R IR B s
AT LR RAH 0 HEAFE100mlA 1k © 2 BRIERS50m] -
BEACMETZAFm Y > K M 10CHRBEET » &
TR N 1 EE LB A A

(&) TLCHMRE B # & AR o
MM MR AR R (FHRBARES ) Bk 0 AR
RN R EATER R 0 CREBETEG RN RAEY
Z MBIz o BBRMIPIEFT FT

1.M-F

(DH BT R E R AR
B RRAE A b Aconitine 1mg * IR AN T EE » K ZE |m] > 4

¥HREHRR
QR ZAY

BOOM M T K 4 1g » Bl A T BF A48 4 k3R & #9309
4% 0 ®IE > REZE0ml BAERE ©

(3) 4B B AT Z A

a. & #r R
b M & ¥
c. s x 5
d.& B 3 #:

Silica gel 60 F254
Toluene * Ethyl acetate(5 © 1)
£-50ul

Scm
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oM # F DR Vanillin/H2SO4 spray reagent ’ 105°C A #
=+ ar4ERU.V. 366 nm

0 F il
(1) AR B R XA

B AL H o8 B _Eudesmol 1mg > A ANV B » X ZE ml°
A R BEAT IR o
QOB RZIAR
BOOME B R R & 1g > 2RI m AT EE » AT IRE 43020
45 @K 0 X FEE10ml > BAERE -
(3) %R B T AR
a. & T 1 * Silica gel 60 F254
b.e M & 4 CHCI
c¥ E  F:&10u
d& W ¥ & s5cm
et i F % ' "HP-Anisaldehyde/H2SO4 spray reagent * 105
Chu s+ 48

3.8k
(¥ B DR AR
B A% 4 & Atractylon 1mg @ AR AT B K& E 1m0
YRR B M 5k
QiR AR
B0# & KBy K & 1g 0 ARl AT B AR F IR E K307
4 > @IE > EEZ10ml > BAFRIR ©
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(3) B B AT AR

a & M M Silica gel 60 F254
bk B & #:cCl

c. B A F4A30ul

d.& B ¥ #:scm

et H F % "HP-Anisaldehyde/H2SOa4 spray reagent ’ 105
Chudh = 4%

4%

() RARA R R Z A
B RRAR A 3% Ferulic acid Img * A% N T B > ZEE ml > #
FESHIR B A IRk -

QR AR
BO0AEN S R &1g > Rl AT AE » 2548 &k % 49309
4 > W% 0 XEFE10ml  BHERIE -

(3) 4R & A Z et
a® M M Silica gel 60 F254
bk W % 4 1CHCh ' Acetone(l © 1) & 2iM KBS
c. 2k E F : 420ul

d/& B ¥ & 5cm

et® i & & ' "RP-Anisaldehyde/H2SO4 spray reagent ’ 105
Chu#h B o4

5.7
(DERAT R B e m > i
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B FBAZ A & Ferunic acid 1mg * 2%l Am A ¥ 8% REZE ml >

Ve 2 PR BEMT IR IR o

mﬁﬁi%ﬂ:

B0 TR K &1 0 A B A T BE > A8 F IR #9309

45 iBIE > REE10ml * HAERR -

(3) R o A Z A

B H K ° Silica gel 60 F254

b/ B % ¥ CHCI * Acetone(l : 1) & 27 Kk EEER

B E ¥ 420ul

dk M ¥ # ' S5cm

e #  F & ' "HP-Anisaldehyde/H2SO4 spray reagent * 105
Chndh 7 or4F

6.1 48,
() BAZ A R iR 2 A
B AT & &5 Oleanolic acid 1mg * A3l e N T BF » X HE |m] °
HAEH R BEM IR -
QIR Z Y
BRo0AE & MK & 1g 0 A HlAn AT BE 0 A8 k3R B #9304
&7 0 WK 0 XEZ10ml 0 AR -
(3) % & & ¥t 2 A4
a. % #r AR Silica gel 60 F254
b B B ¥ CCli: Acetone (4 : 1)
cB E  F:&10ul
d/& M 3 & sSscm
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e #H & ik "HP-Anisaldehyde/H2SO4 spray reagent ’ 105
Crhm#h B 5-4E

7.8 R A=

(DI RARRE Rk AR
B RALE B Betulin 1mg * F A AT B » L5 E 1m] > #4EY
FREEAT IR IR o

QIR Z AW
ROOHEER RA= R & 1g » 20w N T B » A08 i IR & 4304
48 0 W% 0 XFEE |oml 0 BAEARIE

(3) & B M Z Ak AE
a&  # L Silica gel 60 F254
b.e B % ' CHCls: Acetone (4 : 1)
c.B & H20ul
d& K E & 5cm
et M F ik *RVanillin/H2SO04 spray reagent ’ 105 Cm &

+or 4k

8.F &
(O BAT A xR AR
R RAEH S Eugenol 1mg * Al AT BF » R EZE |ml * #E4E
$H8 A A
Q)R Z AR
Exzoﬂz%ﬁ YR &g Al m AT EE > AR IRE 49304
4% 0 B 0 X BEE10ml > BAERE ©
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3y AT A
&
b W &
B
& MW
e W F ik "R Vanillin/H2SO4 spray reagent ’ 105 Chm 2

=+ orhE

 Silica gel 60 F254
* CCla * Acetone (4 : 1)
: £-30ul

- S5cm

B o oE N

%EE %:t%ﬂan nﬂH

— R
AEE?ERTAMT FR ah - NE R ks8]
BB F RENMEEM Z — AL E R & BEMAGE R ZTLC
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R— MTFXRAESEEER (%)
Hal | RREE | MRsAE | RRERRAISE | BEMAKEE
1 12.27 4.44 | 0.42 ‘ T 2.94
2 13.09 3.26 0.30 2.32
3 11.30 2.72 0.28 1.71
4 12.25 3.05 0.37 1.70
5 12.26 3.64 0.33 2.04
6 12.45 2.98 0.38 1.58
7 12.85 3.80 0.27 2.97
8 13.35 2.57 0.24 1.29
9 12.45 2.88 0.28 1.67
10 11.67 4.31 ~ 0.28 3.67
11 12.79 2.85 0.26 1.63
12 12.06 ‘ 3.20 0.31 1.89
13 13.71 2.62 0.27 1.51
14 13.21 2.95 0.24 _ 1.81
15 . 13.06 2.77 0.29 1.49
16 12.65 4.40 0.33 2.96
17 12.39 2.94 | 0.26 1.48
18 12.51 3.49 0.45 ©3.43
19 12.69 4.61 0.51 2.94
20 13.32 2.92 0.24  1.54 |
MAX 13.71 4.61 0.51 3.67
MIN 11.30 2.57 0.24 ‘ 1.29
Mean 12.62 3.32 0.32 2.13
S.D. 0.57 0.64 0.07 0.72
MEAN+S.D. 13.19 3.96 0.39 -
MEAN-S.D. - - .- 1.41 |
MAX=Maximum value S.D.=Standard deviation
MIN=Minimum value MEAN=Average value
— 100 —
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= PRz —fAb g rEE R (%)
wop | HRME WRYGE | BTEERISE | AMmaHEE
1 11.46 5.26 0.65 10.0876
_f,_;,_—_- 11.60 4.80 0.49 9.2816
~'~’;_——- 12.54 6.60 0.88 11.4563
_ﬂﬂ—;——-— 12.78 5.81 0.73 10.7775
5 12.34 5.59 0.65 15.8221
5
6 12.82 5.34 2.54 10.6208
L
7 12.50 5.17 2.09 11.1455
8 12.51 5.89 2.87 8.2040
9 14.10 6.55 2.42 9.7142
10 12.66 6.48 2.93 11.5504
11 12.57 4.87 1.09 : 11.8326
12 11.50 5.17 0.76 11.1150
13 12.17 5.01 1.06 8.6046
14 22.08 6.33 1.09 11.7788 .
15 12.63 5.49 1.03 10.4850
16 11.32 6.26 0.90 8.8641
17 14.71 5.98 1.17 8.9749
18 14.00 5.55 0.88 10.1374
19 12.09 5.07 0.70 10.5221
20 12.16 5.23 0.88 13.2483
MAX 22.08 6.60 2.93 15.82
MIN 11.32 4.80 0.49 8.20
___Mean 13.03 5.62 1.29 10.71
S.D. 2.24 0.57 0.77 ' 1.70
MEAN+S.D. 15.27 6.19 2.06 -
[MEAN-S.D. - - - 9.01
MAX=Maximum value S.D.=Standard deviation
MIN=Minimum value MEAN=Average value
— 101 —
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R=Z Gk RILESEEER (%)
el | REMT | MRNSE | REHRHRSSE | HMbdeg |
1 12.71 5.99 | 2.58 "~ 9.60
2 11.55 | 5.85 1.92 7.63
3 11.49 7.69 3.88 8.28
4 11.52 6.60 2.79 9.78
5 11.85 15.67 3.86 : 9.32
6 12.85 5.08 1.87 _ 9.90
7 12.28 6.03 2.25 11.79
8 12.41 5.22 - 2.15 8.30
9 12.55 15.04 10.36 7.61
10 11.78 8.81 3.07 : 9.55 N
11 12.24 9.22 3.30 ' 8.21
12 12.20 5.57 | 1.65 ‘ 10.15
13 12.58 6.74 2.37 7.78
14 12.59 5.58 1.88 10.02
15 12.46 5.85 1.95 10.20
16 11.92 11.47 7.18 7.50
17 12.23 6.20 2.32 10.66
18 12.27 4.86 1.48 10.21
19 - 12.77 7.23 | 3.01 9.26
20 12.50 9.66 . 5.08 9.42
MAX 12.85 15.67 10.36 11.79
MIN 11.49 4.86 1.48 7.50
Mean 12.24 7.72 3.25 9.26
S.D. 0.41 3.05 2.09 1.14
MEAN+S.D. 12.65 10.77 5.34 -
MEAN-S.D. - - _ - 8.12
MAX=Maximum value S.D.=Standard deviation
MIN=Minimum value MEAN=Average value
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% g NEZ—fpibdpEa R (%)
T hak | WREAT | MRISE | MTERRSSE | AUMENeR
”’dz—’—— 13.48 4.88 "1.28 15.52
'ﬂ—';_‘—__ 11.33 3.95 1.06 13.82
3 13.93 4.36 1.06 15.08
4 14.28 4.50 1.10 14.10
5 11.93 4.81 1.49 9.98
6 15.13 3.98 0.92 15.49
T 4 13.66 4.72 | 1.52 12.42
8 14.72 4.28 0.96 12.63
9 14.07 4.06 .0.87 11.57
10 13.92 4.59 1.20 . 14.25
11 17.09 5.05 0.95 15.15
12 13.66 4.93 1.04 15.02
13 15.57 4.49 0.82 14.62
14 12.20 4.18 0.81 14.86
15 13.20 4.65 0.75 14.18
16 15.23 4.84 0.80 12.11
17 13.54 4.27 0.66 15.58
18 12.99 4.60 0.79 15.27
19 13.07° - 4.39 0.71 15.23
20 14.45 4.54 0.67 _ 16.46
MAX 17.09 5.05 1.52 16.46
MIN 11.33 3.95 0.66 9.98
Mean 13.87 4.50 0.97 14.17
S.D. 1.29 0.31 0.24 ~1.59
MEAN+S.D. 15.16 4.81 1.22 -
MEAN-S.D. - - | - 12.58
MAX=Maximum value S.D.=Standard deviation
MIN=Minimum value .MEAN=Average value
—_— ]0. —_—
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RE IRz AL R (96)
_ - T
FATE 4 R e e BT IAMR >4 HErim L4
1 12.64 9.12 2.35 ) 11.84
2 12.34 8.18 1.83 11.44
3 11.35 6.85 2.25 7.82
4 12.01 6.99 1.96 8.75
5 11.25 9.70 3.66 8.85
6 12.05 6.48 2.05 9.27
7 12.90 9.34 2.99 8.43
8 13.08 10.71 3.97 11.54
9 13.20 13.01 3.69 11.48
10 12.83 8.59 1.79 11.66
11 13.45 9.47 2.14 10.75
12 10.65 10.69 3.87 10.90
13 11.67 10.95 2.23 9.24
14 11.58 15.66 4.85 11.79
15 13.20 11.91 3.74 10.49
16 11.85 9.32 1.67 11.03
17 12.44 8.88 2.32 10.71
18 12.89 9.22 3.86 10.57
19 12.96 14.01 4.91 12.12
20 13.13 7.82 2.08 9.89
MAX 13.45 15.66 4.91 12.12
MIN 10.65 6.48 1.67 7.82 ]
Mean 12.37 9.84 2.91 10.43 |
S.D. 0.76 2.32 1.02 1.26
MEAN+S.D. 13.14 12.16 3.93 -
MEAN-S.D. - - - 9.17 |

S.D.=Standard deviation

MAX=Maximum value

MIN=Minimum value MEAN=Average value
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k55 i@z E (%)

(o | BERE | GRMSF | MAERAISE | HMMmAHAE
1 9.90 3.65 0.44 8.68
~d~“;———7 10.15 3.93 0.91 7.39
5 10.12 5.59 1.96 7.16
4 9.64 2.62 0.32 6.33
5 9.95 3.90 ' 0.63 1 9.21
6 9.75 2.92 0.46 6.57
7 10.35 3.29 0.22 © -8.34
8 9.59 3.66 0.42 8.07
9 10.63 3.35 0.66 7.11
10 9.76 5.31 2.02 6.18"
11 31.75 . 8.33 5.98  9.28
12 10.37 . 3.44 ' 0.98 , 8.55
13 10.33 4.47 2.50 \ 7.29
14 9.96 3.12 1.36 7.04
15 10.13 2.85 0.64 8.49
16 9.98 3.30 - 0.72 8.77
17 10.62 3.75 1.40 6.24
18 9.86 3.34 0.75  7.42
19 9.74 4.05 1.19 . - 9.07
20 - 10.37 3.79 1.19 | 7.55
MAX 31.75 8.33 5.98 9.28
MIN 9.59 2.62 0.22 ‘ 6.18
Mean 11.15 3.93 . 1.24 7.74
S.D. 4.74 1.24 1.24 0.99
MEAN+S.D. 15.88 5.18 2.48 -
[MEAN-S.D. - - - 6.75
MAX=Maximum value S.D.=Standard deviation
MIN=Minimum value MEAN=Average value
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% BR B — b B3 p s R (%)

k3l R R &3k MR EER > SE A Atdh B &%

1 9.01 3.33 0.40 ‘ 5.15
2 11.26 3.64 . 0.73 "4.67
3 6.69 3.35 0.43 4.89 ]
4 10.27 3.41 0.49 5.92
5 7.69 5.15 1.97 3.67
6 10.85 3.90 0.84 5.88
7 7.48 3.25 0.21 4.33 ]
8 9.82 3.59 0.56 4.99
9 10.47 3.77 0.66 5.94

10 8.11 3.28 0.47 4.84

11 7.53 3.26 0.35 3.18

12 9.14 3.49 0.65° .5.16

13 8.84 3.13 0.18 4.59

14 7.41 3.24 0.95 4.87

15 10.98 3.14 0.75 4.20

16 10.18 3.19 0.50 5.69

17 8.55 4.07 1.49 5.22

18 7.41 3.09 0.82 4.30

19 11.55 8.50 1.21 4.69

20 9.03 3.95 0.72 6.57

MAX 11.55 8.50 1.97 6.57

MIN 6.69 3.09 0.18 ' 3.18

Mean 9.11 3.79 0.72 ’ 4.94

S.D. 1.45 1.18 0.42 0.79

MEAN+S.D. 10.57 4.96 1.14 -
MEAN-S.D. - - - 4.15 ]
MAX=Maximum value S.D.=Standard deviation
MIN=Minimum value MEAN=Average value
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FN FRZALGSEEE R (96)
o ¥ BEKE | BRISE | MTEERASSE | M E
T 1 11.34 4.13 1.04 12.43
2 9.39 3.53 0.72 12.94
3 9.96 4.36 1.04 9.33
4 10.42 7.60 4.00 9.06
5 9.80 4.51 1.26 10.04
6 10.79 6.08 2.71 8.54
7 10.78 5.92 2.41 10.05
8 10.87 6.11 2.67 11.77
9 9.15 4.57 1.31 10.09
10 10.17 5.24 1.77 11.85
11 11.91 4.86 1.91 11.46
12 12.01 5.39 2.18 13.53
13 11.81 5.19 1.70 12.63
14 11.28 6.29 2.58 10.97
15 10.67 6.47 2.58 11.49
16 10.12 6.24 2.29 11.10
17 10.42 5.81 1.81 11.86
18 10.66 7.12 3.05 11.42
19 11.06 4.87 1.01 12.79
20 10.49 7.62 3.130 12.18
MAX 12.01 7.62 4.00 13.53 )
MIN 9.15 3.53 0.72 __ 8.54
__Mean 10.65 5.60 2.07 11.28
S.D. 0.76 ' 1.10 0.84 1.34
MEAN+S.D. 11.42 6.70 2.91 L=
MEAN-S.D. - - - 9.94
MAX=Maximum value S.D.=Standard deviation
MIN=Minimum value MEAN=Average value
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&7 — AR AL S R e ()
TS | R (%) T EER(Y) | AR ()
SRR £ AR £ FIMLHARR E L A FR
W F 12.62+0.57 3.3240.64 0.32+0.07 2.13-0.7,
* 5k 13.03+2.24 5.62+0.57 1.29+0.77 10.71-1,9,
a4 & 12.24+0.41 7.72+3.05 3.25+2.09 9.26-1.1,
o F 13.87+1.29 4.50+0.31 0.97+0.24 14.17-1,5,
+ K 12.37+0.76 9.84+2.32 2.91+1.02 10.43-1,5
U | 11.15+4.74 3.93+1.24 1.24+1.24 7.74-0,94
Mk 1= 9.11+1.45 3.79+1.18 0.72+0.42 4.94-0,7
¥ & 10.65+0.76 5.60+1.10 2.07+0.84 11.28-1.4
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