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Study on safe storage moisture content of Rhei Radix et Rhizoma using moisture
absorbing math model
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Abstract: Objective The moisture absorption of Rhei Radix et Rhizoma (RRR) with different initial moisture content was studied
under the conditions of relative humidity of 20%—85% and temperature of 5, 15, 25 and 35 °C, respectively, so as to provide reference
for the control of safe storage moisture and reasonable storage of RRR. Methods RRR was stored at temperature of 5, 15, 25 and
35 C and humidity of 45%, 60% and 75%, respectively. The samples were taken at different time points to determine its safe water
activity with powder color and mildew as indicators. The isotherm adsorption data of RRR at 5, 15, 25 and 35 °C and water activity of
0.2—0.8 were obtained by static weighing method and six isotherm adsorption models, GAB, Oswin, Smith, Halsey, Henderso and
Peleg, were used for fitting and evaluation. Results The absolute safe water activity and relative safe water activity of RRR were 0.5
and 0.6, respectively. The adsorption isotherms of RRR at 5, 15, 25 and 35 C were “S” type, which belonged to type II isotherm.

Oswin model was the best fitting model and the model expression was: Meq=A[Aw/(1 —Aw)E. According to the model, the absolute safe
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water content of RRR with different initial moisture content at 5 'C was 9.00%, 9.59%, 8.00%, 6.71% and relative safe water content
was 10.17%, 10.89%, 9.20% and 8.07%, respectively; The absolute safe water content of RRR with different initial moisture content at
15 °C was 8.24%, 8.83%, 7.24%, 5.86% and relative safe water content was 9.57%, 10.17%, 8.59% and 7.20%, respectively; The
absolute safe water content of that at 25 ‘C was 7.17%, 7.75%, 5.73%, 4.70% and the relative safe water content was 8.72%, 9.26%,
7.26% and 6.25%, respectively; The absolute safe water content of that at 35 ‘C was 8.00%, 8.45%, 6.53%, 5.21% and the relative

safe water content was 9.74%, 9.85%, 8.40%, 7.27%, respectively. Conclusion Oswin model can be used to predict the equilibrium

moisture content of RRR in storage, which can provide reference for the control of safe moisture and scientific maintenance of RRR.

Key words: Rhei Radix et Rhizoma; moisture absorption isotherms; model fitting; safe moisture content; relative humidity;

hygroscopic law; water activity; Oswin model
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JE R K3 Rheum tanguticum Maxim. ex Balf. (%
K ¥ Rheum officinale Baill. FI TR MARZE, H
E N ERYE K g, BiEs. FE
BTN, BRAHAN, Fak) iz 8 TR
Jukl, B4, R RS2 AR, KEEA S
B SRR SR S oy ), ARt FE v 45 5 R AR
A R EPIER RIS, HIRE AR R
PR B IAMEBUE 5 H A E RS & B B A —E A
IRAEIOT, 33X 71 E AR 1 I R FH 24 P 22 A P A 1
ERL S 0 DR B8 AT BRI DR i it Jo 1) L BT
KGR 2 R E R B R R, AR iniE &
Wsgd RE 25 TR K O3 B R 2 TR AR AL
BT, M S KR I s R A SRR,
TURATRE R AR A, oM Hh 24 5 & 597 2%,
WA R HK M ERIAE — B S BE RN, A el 2
AR R AT W 24 R 7K 43 5 B — B LSRR
VT o 24 5 B ) E AR AR

FIRPAR A& R ERE T, MEDKS H&E
H5EWKDEE (water activity, A4,) Z[8]5K R
FAE. R T, HTH 58 5
ZAF DL Rt e R SR AR, fAr e D
FINBIH 2R S, R 2 I ) e A K A Al
TRFES% . WP 55 B i o g Ac 7 S5 5 W B
& B 7o R I, HAFRW M8 T <07 &, &
LG AL Halsey BE8Y, THEHASFERIGE & K3
MIfCFAEA RS B2 A EKE . Al 455000
PR EAT SEIRBGR AT T,  R I R EERCEER
Peleg #5224, 1 AL TS H AN [RIRLE T 355 22 4
TKE,

A S5 A 38 I 0 DR B E A [R TR SR A T I A
KA B S ARBUE R LTI, e 5K
AR I IS Ay TR AE N B0 A 1 2
IR AR, SR AR Bt b i B

RO AU, AR SRR R RES A K5
B R T B8 RATIR DT, RYE i E %
A Ay X A2 A KA AT A R, KR BRI e
H—ENZS%,
1 R
1.1 SEINHm

KEEAM =T 1N A H R B iGN & 1ET,
22 P B 24 K 22 2 2 Bt e S IR 4 8 R R
K Rheum tanguticum Maxim. ex Balf. [ 54 &
R
1.2 XE5

RTOP-280B N\ TAf5fd, #iliti =& kmf
IRAF; CM-5 Z0tilltatt, fljeRERRIAARA
F]; HD-3D BRI RE/K A5 LM AL, T8 i HRHX
FKAWAF]; BP121S /iy —®W ¥R, Hi
- Sartarius A ®]; SC-316 A, 5 /REFFH AL
WAMAF; DZG-6090 HZ=T1EF, FifFHREL
IAARA PR A F] . BERRE. SALEE. BREREF. B4k
By AR SAERSER Al T RS TR

BELL Tl .
2 Gk

2.1 KEWMBZRZE A, NHAE

R E T IR EHIREE A 45%. 60% 75%
CHRIBR R VA TR A ARV VR ARV
WO I ETERAET, SN 35 CANLAMEE.
25 CHWps 15 CHEWpE &S CABAE, T 0.
10, 20. 30. 40. 50. 60. 80. 100. 120 d HUkE,
WP K& S A HHHTIE .
2.1.1 MR BRGNS KR 2
i, RERAEARE, BRETHRNE, HREH
IO 0 R IR B R A 5 e N TE AL o B M
FNESL, MOR R TR R AR S 15 R AR B AR
NE EMWETENR, RABRE P EEL A O
JiHAT T



¢ $# Chinese Traditional and Herbal Drugs 3£ 51 % 25 12 3 2020 6 A

* 3167 ©

2.1.2 HeREEENE B TR HSEE %
s& CIE L"a'b (e [a &4:, BIFIH L' o' b" 3 A
[F AL bR, FRREETE LA AL AR B A7 B AR
Fo HH L'SRREEMHE, o RoRO. SE,
b RN WA, B RTINS e e ez,
Ew=L"+a"+b?)"2,

SR FH 3 60 € 4SO 5 DR B0 R R B« W 5
I D65, Mg 10°, AN E 1128 &30 mm,
I K 360~740 nm, Ml EAEAN SCE (HERREE
S, MR EAT B AR IE S, TR
W, JFMoRE R, BEEM. Rk, 4R%
[EY/Ta8
213 KuoEEK ANE KOG EEECHEZ
B 2015 FERRIEN] 0831 Tk ik e, 4, K
FH AR 7K 7317 P 5 A, B I 2 1T 4 F v
NaClIEWHTIEIE, LR E 3 IRECFIME . R
g, BEEME. Bk, SRHRLT.
22 KREZEEEHZHFR
221 ARG EKERR SIS SIS,
PRTECEE R TN D B 728 VK Bl s I
FRas I AT K o B B SR AR AR B,
B S d#HATRRE, THEOKSEE, JPHIRE AR
WILEK o S BRI AREE T 4 C&AMF T P4 2
RS
222 CPEPUKSEERINE  CRASBSHREENE
KPR &, HREE T AR E % A
W, K IA BT SR AN SRV
FE B PR EE AR B, AN TR T PR R R I
(AR B L3R 1o

FREUAS RIS 7K Z R B 264 2030 ¢ T O EE &
WS, SEfnRE T HESaatiR L, 840
FEMBE 2 APAT, TR E T A R %14

#z1 BWHIIEMARERRERE THENEEE
Table 1

saturated solutions under different temperatures

ATV FE %

Equilibrium relative humidity of different

LR

5°C 15°C 25°C 35°C
iRy 23.40  23.40 20.40 18.60
b 33.60 33.30 32.90 21.80
BRERER 4310 4320 4320  43.60
RN 63.50 60.70 57.40 54.70
XA 75.70 75.60 76.20 74.30
S 87.70 85.90 85.50 82.10

T BERE 10d WE 1K, UETE 2 AR EARLTE
Smg N, TRAAWR R COk 1, AR R i
AEBHPFIMN 02~0.5 g By, LUNHIEH
AR o il T AT B 7K 26 B8 A, Rt 28, 7531
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VLA LA FE Bl s SSE {Ek/N, R IR UL
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Table 2 Moisture sorption models

5 U R P AR FE & S U2
GAB['4 Meg=AXBX CXAw/[T(1—BXAw)(1—BXAwtCXBXAJT)]  Aw<0.95 [FJ&Fh¥k}

Oswinl!s! Meq=A[Aw/(1— Ay)?
Smith!16] Meq=A—Bin(1—Ay)
Halsey!!! Meq=(—A/Indw)"®
Hendersol!®] Meq=[~In(1—Aw)/A]"E
Peleg!'” Meq=miAw" +m24w"™

0.10<<4,,<<0.80 HJ B i FHAR ™= i
0.50<<4,<<0.95 [{IJE M FET 4k R
0.10<<4,,~<<0.80 HJ i Frim K i i E K
0.10<4,<<0.75 & ALK = 2
0<4,<0.90 11 S B 54k S KMkl

A\ By C myiv mos mis m NEHL, TRHIRE (C)y Mg NFHEEKE (%)

A, B, C, my, ma, ny, ny as parameters; T: temperature (‘C), Mcq: equilibrium moisture content (%)
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Table 3 Color, moisture and mildew of Rhei Radix et Rhizoma powder at 5 ‘C

R B ASTESE 45% AXTESE 60% ASTESE 75%

H/d  Ew B BE K% 4w Ew B BEE K5% A4v Ew  Hifn BE K% A

0 6844 HfFfL 7 8.09 0450 6844 HFfL {F 8.09 0450 68.44 HiEf 8.09 0.450
10 6839 FEERER 75 940 0473 68.07 HERfs & 9.00 0471 67.13 HiRf /K 9.34 0.468
20 69.52 L F 0 835  0.545 69.51 EmiFfL F 0 8.18  0.543 65.80 EiFfi B 10.08 0.544
30 6891 FEERfL & 836 0.544 68.79 FEERfL F 930  0.584 64.92 FEEEfh  F 1037 0.623
40 6746 Fhith F 855 0565 66.53 EiFfL F 0 9.7  0.607 64.51 AEt F 0 10.03  0.658
50 6827 FEERfL A 891 0.546 69.32 FEEEfL F 0 9.50  0.570 6435 AkEfh K 1033 0.635
60 68.09 FEEEfL A 847 0576 66.56 FEEL B 9.14 0593 64.95 HEEfR A 9.54 0.648
80  68.88 FAEfh A 7.98 0.521 69.77 FWAEfL A/ 930 0.585 63.19 HAEM A/ 1017 0.641
100 6839 FiEfh & 840 0.576 6449 FHAEf A/ 9.1 0.604 61.17 FHiEfL &K 10.88  0.687
120 69.92 FiEfL &/ 7.97 0531 6442 HiEf &K 8.69  0.572 6123 HAEf &K 1038 0.682

®4 15 CRUETREMAGE. EERKSER

Table 4 Color, moisture and mildew of Rhei Radix et Rhizoma powder at 15 C

HURF: AT HRSE 45% AHXTIEE 60% AIXTERE 75%

r‘ﬂ/d E*ab ’%ﬁ@l %ﬁ 7J(%/% Aw E*ab ’%ﬁ@t %ﬁﬁ 7J<§:}’/% Aw E*ab ’%ﬁ@t %/E 7J(6:}’/% Aw

0 6844 HRfA B 8.09 0450 6844 HERfA 7B 8.09 0450 6844 TR 7K 8.09 0.450
10 6850 mkRft % 8.63 0459 66.82 mmERfh % 9.08 0463 66.23 mEifh % 10.16 0.465
20 68.63 KR T 8.05 0540 6742 ERfL {0 873 0552 65.85 ARt {1035 0.553
30 7113 kR 850  0.541 66.67 ERfR % 9.05 0.580 65.77 Ry % 10.60 0.633
40  71.60 wERfL {0 7.84 0517 67.12 FERfL {0 910  0.594 6446 ARt {0 11.09  0.705
50  69.15 mERfL % 7.99 0491 66.22 mERfL 870 0.545 63.08 ZkRfi T 1024 0.634
60 71.09 MEERfL A& 815  0.527 6896 MEERfL 7 826 0.564 6449 IRERR 9.67 0.636
80 7091 BEAERfL A 835 0.523 67.46 AL 0 940 0.570 64.08 EEEfL 1044 0.646
100 71.88 BAEfL & 7.67 0.544 6732 BAEfL & 818  0.571 63.66 EEEfL & 1097  0.682
120 71.85 BAEfL & 7.60 0484 67.00 BAEL K 790 0.528 62.83 FAEML A 1012 0.655

RS 25 CHRUTREMAGE. BERKIER
Table 5 Color, moisture and mildew of Rhei Radix et Rhizoma powder at 25 'C

e sain) FIRFRIE 45% FIXHRIE 60% FIXSRIE 75%

|/ Ew Bt BE K% Ae Ew  BHifs BE K% A Ew Bt BE K% A

0 6844 HREfL F  8.09 0450 6844 HREfL &K 8.09 0450 68.44 HiEtL &K 8.09 0.450
10 67.69 #Hiifa & 851 0416 67.68 Hirfh K 8.64 0417 68.61 iRt &K 925 0.427
20 69.92 ERfL T/ 813 0512 68.59 HERfL T/ 874 0530 66.99 iRt [ 8.97 0.539
30 69.48 #EEREfL AW 839 0.531 66.53 EEEEfL W 830  0.545 69.08 kRt AW 9.58 0.583
40 6930 FiEfL H 0 7.85 0497 69.42 FAEfL {0 834 0550 66.73 FWiAEfL [ 10.84  0.666
50 7096 FEAEfL F 778 0506 67.26 FEEEfL 5 848  0.555 6647 fEfh K 9.99  0.645
60 7239 EEEEfL W 727 0496 66.46 EEEEfL W 773 0.549 6558 iREEfL B 9.40 0.627
80 7225 HEERfL ™ 747 0480 6743 kR ™ 7.66 0518 63.95 RERfL £ 10.16  0.630
100 71.09 iR &/ 678 0488 66.94 HAFfL T/ 692 0.525 61.22 FiFf & 1010 0.668
120 7117 #HRifh 0 671 0468 65.85 FEEh 0 734 0539 62.89 iREEh A& 9.55  0.653
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Table 6 Color, moisture and mildew of Rhei Radix et Rhizoma powder at 35 'C

livg=aing FHXTIRFE 45% FHXTER FE 60% FHXTIREE 75%

f/d  Ew  Hifs HE K% A Ew B EL KM% A Ew B EBE KM% Aw
0 6844 HfFfL 7 8.09 0450 6844 HFfL {F 8.09 0450 68.44 HiEf 8.09 0.450
10 7022 ¥EEREL 7 726 0413 7032 iR A 7.80 0418 70.62 HARf K 9.80 0.421
20 6897 HEERfL TF 0 723 0495 6895 HEREf A 8.03 0519 68.62 HiRfL & 9.50 0.532
30 69.02 FEEEfL 0 720 0.527 70.06 FEERfL F 0 773 0.547 65.19 REEfL 0 1112 0.656
40 70.64 Fhith F 0 6.82 0454 7052 EiFfL F 0 7.85 0500 63.50 HEFfL 0 10.66  0.669
50  69.49 FEEEfL A 650 0502 71.09 FEEEL {0 7.60  0.540 60.36 FRMEf & 11.02  0.685
60 70.17 IEEEE 0 681 0501 69.64 IEEREL 0 747 0535 59.85 fRiEMA 2 9.68 0.648
80  69.66 FAEfL A 6.92 0463 7129 FiEf &K 731 0515 6020 fEEE & 10.03  0.646
100 69.17 #iEf & 6.04 0478 6828 FiEfh & 647 0.507 59.63 IEEf & 9.89  0.663
120 7039 EkRfE & 596 0427 69.15 KRR & 655  0.507 5842 KRt 2 9.26  0.661

JER )R B AR T B K BANR . 45% KR T, AR 35 CHRAFEEMEERLRAR, H25 CH35 Tk

R KEM ARG T B2, GEEB A
Ki 60%MEEE TR, 5 CH 25 C&MF R 60 d Al
120 d JFEA B R G, GEMERFRE, 15 CThH

RS 2 AI7E 80 d 5 50 d RAEFEA, I 4,
N 0.65 IE4, KAEEZIN10.0%.
3.2 KEWRMFELERNLE

PL A, NEEARER, K3 5. 15. 25, 35 C R
ST S KRN ER, S HIAS FIWIGE & KRR H
BERZ, 4R A 1.

35 CHMNHIFEM AR LI AR, HEOEEE
RIEP RN T5%RET, FMNREFME T
R K R A T RAR T, BEE TR,

R 6.27% A Br s 8.62% a_
- —a—15 C an L 415 C An
—o—25 C F —o—25 C
14} —a-35 14F —2—35 C
st EN
X 10} 2 10F
4 / b /
@ B 1 & r 1
H_ /lﬁ/ E‘_ F /l/‘ﬂ/
6 SR 6 /D/D
2t 2
1 1 1 1 1 1 1 1
[ iy
18_‘___5 . 10.02% " 18F w5 C 12.06%
- —a—15 C L —a—15 C -
F —o—25 C [ —o—25 C A
14F —2—35 C 4 —a35 C
N s F "
% % 10f
41 & |
1 1

0.8

1 AEBEEKE (6.27% 8.62% 10.02%. 12.06%) KEWEFEL
Fig. 1 Water adsorption isotherms of Rhei Radix et Rhizoma with different initial moisture content (6.27%, 8.62%, 10.02%
and 12.06%)
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HR 5 51256 BT 73 2508 AN L% FH 1) 6 bR B 530 7
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TG, FRERMRGES T g, &
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& 7 T4, 6 FAIRT 4 MR AM T
K B W B 45 T 2R P 5 R AR A Oswin 1551 >
Halsey #% 7 > Henderso 1% >GAB 1% > Smith &
A >Peleg 157, 4, 7F 0.20~0.87, Oswin f& A 5F A
[FIAI 6 Er 7K 26 K 38 1AW B 5L it 2R A0 5 38R B U
HKN Halsey #57, Peleg F [FIHNA R B 2 -
AW S KR E A GRS HNE 8.

B RS B S 4, 2 AR R, B R
B, 24 4,,<0.90 I, RZHAMEIF EA4K: 4,<0.80
B, RZHEREE LK 4,=0.65 B HE AT AEK;
Av<<0.60 I}, A=V BEHE 58 ] . KEEAER

®1T KEAMPEFRERIUSSHIITNIERR

Table 7 Fitting parameters and evaluation indexes of water adsorption isotherm model of Rhei Radix et Rhizoma

WIIR &K 6.27%

VIIHE KR 8.62%

PIEHE K 10.02% WA IKE 12.06%

A T/C
7 SSE RMSE 7 SSE RMSE 7 SSE RMSE 72 SSE RMSE
GAB 5 09442 9.0130 1.5010 0.9341 12,5800 1.7730 0.9665 5.1430 1.1340 0.9919 1.4150 0.594 8
15 09982 03397 02914 0.9695 52170 1.1420 09901 15350 0.6195 0.9967 0.4763 0.345 1
25 09873 24390 0.2809 0.9812 3.5200 0.9381 0.9982 0.3381 0.2907 0.9963 0.7371 0.4293

35 09085 18.4900 2.1500 0.9518 10.0400

Henderso 5 0.9907 1.4980 0.5473 09808 3.6710

15 09892 1.7470 0.5911 0.9940 1.0020

25 09911 1.7490 0.5914 09873 23710

35 09532 94900 1.3780 0.9505 10.2900
Smith 5 0.8907 17.6800 0.176 8 0.8980 19.470 0
15 09278 9.7090 0.0550 0.9980 0.3776
25 09784

35 09536

3.4490 0.8306 09706 5.5000
93780 1.3700 0.9475 10.9200

Halsey 5 09889 1.8020 0.6004 09916 1.5990

15 09972 04585 0.3028 09971 0.4140

25 09970 0.5770 03397 0.9968 0.5909
35 09877

09925

24770 0.7039 0.9876
0.1217 0.4933 0.9903

2.5850
Oswin 5 1.8470
15 0.9971

25 0.9968

0.4609 0.3036 0.9992
0.6188 0.3518 0.996 4

0.140 3
6.692 0
35 09754
0.939 4

49660 0.9966 09746
9.7890 1.8100 0.9491

52930
Peleg 5 9.714 0
15 0.9648

25 09569

5.6880 1.3800 0.9737
82510 1.6580 0.956 8

4.506 0
8.084 0

35 09090 18.3900 2.4760 0.9949 0.1066

1.5840 09743
0.856 8 0.9899
0.4522 09953
0.6886 0.998 1
1.4350 0.9572
1.4440 0.9320 10.4300
0.2744 0978 4
1.0490 0.998 0
1.478 0 0.9622
0.5656 0.9949
0.287 8 0.994 5
0.3438 0.9853
0.7190 0.9890
0.607 8 0.996 3
0.1675 0.998 2
0.3658 0.994 0
1.0290 0.978 6
1.800 0 0.963 4
1.226 0 0.9753
1.6420 0.976 0
0.5961 0.8905 23.000 0

53980 11.6200 0.9938 1.6050 0.6335

1.5440 0.5576 09945 09683 0.4401

0.7246 03807 09974 03768 0.2745

0.3594 0.2681 09960 0.8114 0.4028

9.0070 13420 09760 6.2370 1.1170
1.4440 09830 29690 0.7706
34490 0.8306 09925 10.9800 0.468 5
0.376 6

7.942 0

0.2744 09880 2.0180 0.6353
1.2600 0.9573 11.0900 1.4890

0.7847 04000 09868 2.3120 0.6800

0.8494 04122 09891 1.5970 0.5652

2.8000 0.7484 09863 2.7560 0.7425

2.3050 0.6790 0.994 4

0.3350 0.993 5

1.4520 0.5389
0.5612 1.136 0 0.476 0
0.279 6

1.1470

0.2365 0.9959
0.478 9 0.993 2

0.5989 0.3461
1.3640 0.5222
44850
5.6170

0.9500 0.9895
1.3680 0.973 1

2.7340 0.7400
4.6990 1.2500
3.8450 11.3200 0.9995
4.5570 123200 0.970 8

0.0702 0.1529
5.8790 1.4000
27690 0.9488 13.3100 2.106 0




¢ $# Chinese Traditional and Herbal Drugs 3£ 51 % 25 12 3 2020 6 A

*3171 -

*8 AEMIRAKRERRIRMIUSERE (Oswin 1HE) KHESH

Table 8 Optimal fitting model (Oswin model) and parameters of Rhei Radix et Rhizoma with different initial moisture content

WITHEKE 6.27%

VITHE KR 8.62%

5°C 15°C 25°C 35°C 5C 15°C 25°C 35°C
A 8.996 0 8.2380 7.1720 7.9810 9.594 0 8.828 0 7.753 0 8.4520
B 0.301 4 0.368 9 0.482 7 0.4917 03116 0.348 7 0.4379 0.467 1
- WIEE K E 10.02% WG & 7K 12.06%
5°C 15°C 25°C 35°C 5°C 15°C 25 °C 35°C
A 8.000 0 7.2410 57280 6.5320 6.708 0 5.8620 4.697 0 52080
B 0.346 2 0.4227 0.586 1 0.6215 0.454 5 0.508 2 0.702 6 0.8216

O R 4,=0.60 B, Z5MKAEBIRAR A 2 4,=
0.65 i, K&F 25 ‘CY 35 C&MH FHIZM RAE
%o DRI MR I RS AR R v R AR AR I A,
4 4,=0.50 B0 B2 K AR AT 22 420K 58, N
SEAEMEIMAEAEK, Pk KEREFE, # 4,=
0.60 B35 N7 (1) 2 7K S AR A AN 22 427K 47

UL e 224 4, RN Oswin B 5 FETH
HAAR|, 5 CFARWILEEKZ R LN 24K
YN 9.00%- 9.59%. 8.00%-. 6.71%F1AHRT 247K
73N 10.17%- 10.89%. 9.20%. 8.07%; 15 C KA
6] W) 46 B K R B 465 %2 42K N 8.24% -
8.83%. 7.24%. 5.86%AIAHXT %4 7K5r N 9.57%-
10.17%- 8.59%- 7.20%; 25 ‘C FANFEWIUE S KE
KEE L85 22 A TK I3 N T.17%7.75%-5.73%-4.70%
FIAANE 224K 93N 8.72% 9.26% 7.26% 6.25%:;
35 C R ARG S K E KRB LXS 24K N
8.00%- 8.45%- 6.53%- 5.21%KIAHXT % 4K 5N
9.74%. 9.85%. 8.40%. 7.27%.
4 Hit5itie

AHIE T I A R RS A N KB R
BEBURIMEE, HEBKDEE. A BEHEK
W5E, LREDITRIL, KB LEN 24 Ae N
A4,=0.50, FXF 24 4 N A4,=0.60. HRIEE SR
FIRER, A, 5K g A1) 58 AT FH RO 4 I
AT IR, BONAFIWIUE B K 3 KIEAE 5. 15,
25,35 CZAMF IR SR LTI ORI, KK
IR IRZE N “S” M, FEIEAN 6 AR
HRREXT K GRS R TS, 2 KT
0.9, HfEMARR N Oswin #78!, H N Halsey
TR, Peleg A HHUA BRI 22 o 1 T E I 4 0)
LA A G A ARG TR, 153
ANFIHIAGE S /K Z R BEEA R T 4% 22 47K 53

X 74K, H 25 C5 35 CRIZ A& KEY

AL 10%, 595k —2, #H] Oswin BEALH]

AR R B B 2 P B K BRI TR AL, W] 2Ry

K g g 22 47K o s 3R 2% .
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