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Investigation of the effects of decoction methods and purification processes on
medicinal property transfer of classic prescription Wuzhuyu Decoction based on
phase transition
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Abstract: Objective To explore the impact of different decoction methods and purification processes on physical phase and chemical
composition of Wuzhuyu Decoction (325 847%, WD), ensuring the medicinal properties of “a bowl of decoction” in the development
of classic prescriptions. Methods The traditional decoction method of WD was determined through literature review and
experimentation, with the decoction method recorded in Management Specifications for the Decoction Room of Traditional Chinese
Medicine in Medical Institutions serving as the modern decoction method. The two types of WD were refined using aqueous extraction

and alcohol precipitation, and a clarifying agent method. Differential centrifugation combined with dialysis was used to separate
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different phases of WD. The morphology, particle size, { potential, particle concentration, polysaccharide and protein concentration of
the nanophase in the decoction were measured and compared. The yield of the original WD and different phases were measured, and
the contents of ten compounds, including 6-O-caffeoylglucopyranose, chlorogenic acid, hyperoside, dehydroevodiamine, ginsenoside
Rgi, ginsenoside Rbi, limonin, 6-gingerol, evodiamine and rutecarpine, were determined by UPLC-UV. Results Spherical
nanoparticles with a diameter of about 200 nm and a mesoporous surface were found in the nanophase of WD. Both purification
processes reduce the number of particles in the nanophase, disrupt the structure of the particles, and decrease the content of protein and
polysaccharides. The yield rate of modern decoction of WD and its freeze-dried powder of the nanophase were both significantly higher
than those of the traditional decoction of WD, the content of the eight components other than evodiamine and rutaecarpine in modern
decoction of WD are all significantly higher than those of the traditional decoction of WD. After treatment with the clarifying agent,
the content of most components decreases or shows a decreasing trend in nanophase, while after treatment with alcohol precipitation,
the content of most components increases or shows an increasing trend in nanophase. The distribution ratio of each component also
differs from that in the nanophase of the original decoction. Conclusion Different decoction methods and purification processes
significantly affect both the chemical composition and structural properties of the classic prescription WD, which should be considered
in the research and development process of classic prescriptions and other Chinese herbal compound preparations.

Keywords: classic prescription; Wuzhuyu Decoction; decoction method; purification; phase theory; nanoparticles; physicochemical
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Fig. 1 Experimental procedure diagram
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(Juss.) Benth. [ AR 52, AS A HIMEIAS
JEHEYI NS Panax ginseng C. A. Mey. ) T AR AR
2, RFEANERILIEENZE Zingiber officinale Rosc.
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24 ZHE. EEREETHEENE

241 ZHESEW USSP S h N
625.0~ 500.0. 250.0. 125.0. 62.5 pg/mL [¥)7 % #i
o} HE SRV, 5B 200 pL, 43 BRESEINN 200 L 5%
KMy 1 mL IR . #E21/5 80 CHlzKin#k 30
min, E IR, W5E 490 nm AWOLE (L) 14, %4
filbriE 2k, FATLMERIA, [BEEHGERN Y=
4.666 6 X+0.065 1, R2=0.998 9, Z&PEJE N 62.5~
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Table 1 Particle size, PDI, { potential, particle concentration and particle purity of nanophase in traditional and modern

Wuzhuyu Decoction and purified Wuzhuyu Decoction after purification treatment

JECaRrS YPPRAA KR fiffiom  PDI CHIA/MV  BOROREE/(BUR-mL™Y) ok (Bik - mg ™)
e R 200.3 0.278 -57.70 5.78 X 1010 2.35X10°

RIS T AL S 2 242.2 0.307 -57.97 4.13%X10%0 2.05X10°

JR BT AL B 5 253 157.2 0.234 -57.31 9.97 X108 5.88 X107
WARFE HG 178.9 0.308 -58.01 1.16 X 101 3.07X10°

R A TE AR B ) 25 234.0 0.250 -57.48 6.26 X 1020 1.85X10°

JR BT AL B S 253 150.4 0.323 -57.57 1.57 X 10° 5.53% 107
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Fig. 4 Particle size distribution of nanophase in traditional (A) and modern (B) Wuzhuyu Decoction and purified Wuzhuyu
Decoction after purification treatment
*2 EGREMRKRFERKEIEITRANLIEER S HRESHUEESHEHE. ERARIBRFTHER
(Xxs,n=3)

Table 2 Polysaccharide and protein content and yield rate of freeze-dried powder of original decoction, nanophase and

precipitation phase in traditional and modern Wuzhuyu Decoction after undergoing different purification treatments (X £ s,

n=3)
T | ZHl(mgg) _ | %Eﬁ{(mg-g") _ | HTFREE% _
Ji% LY NIIEN VLTERAS Ji% GoRMA ULEMS J5% AME  VURNEE
BYgRE - 71574262 24564025 12174027 67794165 35324194 1714011 13054040 406001 1724002
BB 647611477 201240.20"  8604+0.21" 58514130 30.044+0.38 12540.01" 12624012 3334001 1.36+0.03"
B 59.03+£1.077 16970307 0.634+0.01"% 49434269 28.1941.31™ 0.67£0.03"# 11.2440.06™ 2.47+0.03"# 0.21+0.01"*
WRAE - 97641018 37.83+132 17584085 123164504 45164038 203+009 17.15+0.06* 4424010 170+003

EEGE 90134096 33.91+0.66™ 14704038 106.67+3.99" 37.024£3.81" 144+004™ 1452+043™ 3854003" 1414001
Py 81744235 28.39+0.76™% 0.76+0.02"# 91.94+0.96"% 37.34+1.79" 0.73+0.03"% 11.65+0.17"# 2.7940.04™# 0.3240.02"#

AR 7 54 G5 7 L NS S H i K "P<0.05 ARG AL TR 20 2 T8 EL AL -
x4 .

The modern original decoction group compared with the traditional original decoction group, 44 P <0.01; Different purification treatment groups compared

44p<0.01; “P<0.01; #P<<0.05 *#P<<0.01;

with the original decoction group, P < 0.05, P < 0.01; In comparisons among different purification treatment groups, “P < 0.05 P < 0.01; same as

table 4.
FHEF P2 S EIFK (P<0.05. 0.01), BEJL 1.250 mg/mL. WU 2K 8977 ) S5 AR i (R E
ROR TR . FHIKFRREE 2 550, 1 4 (E VA 7R b 2R L2 D))
242 EFEAFSEMEOO KEARMS (125  40pl, 11360 pL & 1% F EEHH] 7 RIPA 24

mg/mL) FHHMBERGIKRE N 1.250. 0.625. 0.313.
0.156+ 0.078 mg/mL MV, 4371 20 uL £ 96 FL
BRRAE L, #FLIIA 200 L BCA TAE#,
37 CJHE 30 min, FIEEARACIE 562 nm PFASH] 4
1Ho lbraEh 4, HATEIERIT, R EETE Y=
0.808 3 X+0.152, R2=0.998 7, Z&M:VEEIHN 0.078~

W, imheiRs], UK ESRE 30 mine 7E 12 000 r/min.
CTEHAMFTEL (B0 8.21ecm) 20min, ik
WA PBS AR 2 £, Mg 562 nm 4b A {H, it
ﬁfﬁ E”ﬁ [l E: /D%Jbi% 2,
HHRAET, WRREREEZEG . 91K
A DUEMASHEARSEEES THAERIERE
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9337 (P<0.05. 0.01), KA EZE & TUieMHs
(P<<0.05. 0.01); Z£idiEyEM. it ),
Ji% AORMAS . UM I & AR S 2R
(P<<0.05. 0.01), Pyt FRARYTUE AH RS B BT AR
HHE (P<<0.05. 0.01).

243 GHEMERNE K “212742.1.37923.17
TR 1) 2 Tl 8 792 R 2R B SR AR S« UTTEAR
ASFERAE 0.5MPa (5bar). —60 C2&MF T AT I8
48h, FEIFEH TR (BR=1ETHRE4FT
W 2GR D, S5 R 2 FoR . BUARHT
T GET AR EE S TR & R
7 (P<0.05. 0.01); gifbibP)f5, RizmMIETmE
FREFEL (P<0.05. 0.01), FEyTALNFE PR NI &
(P<0.05. 0.01). WARHIZE RRFEABIUKAEGT
WS R TG RIE R K (P<0.05. 0.01), H
2 FIHIE 712 R A AR ARZS BIR T A 13 5635 K
TFUEMZ (P<0.05. 0.01). AifbJEakAZS . UL
FEASMGE ARG, TS ERT Ko+
FIA K.

2.5 IEFRREENE

R A T 2700 58 1 52K B ¥R T i Sk 1)
FEREFE RGN R TIRIR AR
ANZ 21 Rgiw AZ 21T Rby. 6-EH RS, RIEH
DIKAE T EEREFE. S2khE. SRR
TERE, ISR, 6-0- K A iHEBE
ZIHEIR 1] RS 2K BT /N EE ()0 JE AR 200, R,
ARSI E _BIR 10 FhFE AR & &= UPLC-
UV Jie
251 kM A Waters Acquity UPLC
HSS T3 # (100 mmX2.1 mm, 1.8 um, 3% Waters
ANED; BEREE 1 pL; KR 30 C.

(1) 6-O-AMHEME T 2 bR . ZRIARE . &2
e, REREER . ASBH Rg ME: il
FHA 0.1% BB K IS - £ 5 BHEEHEBL: 0~ 10 min,
7% 10~11 min, 7%~14%Zi&; 11~25 min,
14%~15%ZfifE s 26~27 min, 15%~19% . ; 27~
58 min, 19%Z.fi%; 58~60min, 19%~100%Z.J:
60~65min, 100%ZJE; AR 0.3 mL/min; %
Mz K. 0~48min, 365nm (6-O-f T MIHERE 7 %
PERR . SRR . S 2e b, REREFED; 48~70
min, 203 nm (AZEH Rg).

(2) AZRH Rbi ITBEH R, 6-£H R, RAK
BB SR KBR I : FRENAN 0.05% R /K

WIR-C G, BEEEVEML: 0~43 min, 29%Z./i5; 43~
44 min, 29%~34%ZE; 44~58 min, 34%ZME;

58~60min, 34%~100%ZfiE; 60~70min, 100%
CREs #EFERE 1 pls AR 30 Cs ABURE 0.2
mL/min; MK 0~48 min, 203 nm (F7 5 15 &
ANZBAF Rby, 6-FHFK ); 48~70min, 254nm (%
PR A IR

252 HEKSEINHE S BURFEREE 5k AN
Aty T2 R RIR 7 GPRAEES . UTTEHH
BHETME 02 g HEME, EHSmL BOEH,

JFEE 2 mL, FRoE iR, B OBEE D, A 30 min,
W, BEER, fNERKRFIEE, 1022 um il
FLUEME, HXSRUEM, B S iAW

253 XTRESEEIHI S REERREL 10 PP AR
SRS ER, BT 1 mL SR A
2, BOHR G S ERE, Hd 6-0- e i HERE
HHER. SRR, S4MT. REARFEER. AS
B Rgs MEBE R ASEH Rb. 6-FHE. =
SEBTR . SR B U ) O R 4 N 435.80

446.40. 77.60 628.00. 581.50. 2652.60. 913.00.
187.80. 933.00. 314.40 pg/mL. KK 2 f55% L
TRAXTHR SRR, #4537 NS F R EIRE ) R
EEPANI RTINS

254 HEMEESE B “2527 TR REHEZ MR
AVAT. “2.5.37 TR RS B SRR R T, 4%
“2.5.17 0N Ak KRR T, IR SR BRI (B S).
AT UL, SRZRE 0 A T VAV e N S 4 (1) £ B e
[ 5 5% S VAV TR, B DU R 2 2 B 80 LA

THABZE T T, RZTET R R

255 ZMERR. MR, E2R%EE I “2.53”
TR RAVEA IR, 1% “2.5.17 TUF @
SAFREREDE , THE 10 FREFR R RN TR S
R RE (o LSRR B (SIND 2978
3 SRR, S/INZ1h 10 tFEEER, 458k
3 Fiono 10 FiE bR Aoy [FIE T FRER M G R R AT, r 4B
KT 0.999,

25.6 FEEEEHEE HL “2.5.27 TRHI& R RAHE
DE TR AN A, % “2.5.17 TR & HE
LEHERE 6 Y0, 10 FHRFRALT 6-O-S At %)
VIR . SRJRTR. &4k, REARFEM. AS 2
1 Rgis MR AS 2 Rb. 6-EHHR. 2%
BIO. SRR BIIETIT A RSD 20514 0.75%

0.97%- 1.80%- 1.46%- 1.19%12.35%12.27%-2.79%-
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1-6-O- [ IMMFIE A SRR 2-GR IR 3-eethiy; 4-FAR%
Bl 5-AZEH Rgis 6-ASBH Rbis AR 8-6-2H
s 9-RIAH; 10-F KB
1-6-O-caffeoylglucopyranose; 2-chlorogenic acid; 3-hyperoside; 4-
dehydroevodiamine; 5-ginsenoside Rg;; 6-ginsenoside Rbj; 7-
limonin; 8-6-gingerol; 9-evodiamine; 10-rutecarpine.

El5 XXEF (A, D). REXMNESA B, E). &7 (C,F)

# UPLC &
Fig. 5 UPLC images of Wuzhuyu Decoction (A, D), mixed

reference substances (B, E), and solvents (C, F)

2.25% 1.81%, ZERFINZEHRG L RIF.
2.5.7 FaEMEEEE 7 “2.5.27 TR A% R
YHE T RS, 20 TS 04 24 4.
8. 12. 24h, % “2.5.17 Wi N OiE&A3ERE DT,
g WET A, 10 TR bR 6-0- 2 iR 7 4 b
BR. SRR . &b, REAREV. NS BT
Rgi. FEER. AS 2T R 6-EHER. R4
Bl SR BRI T AL ) RSD 23 A 1.48%-
1.48%2.17%- 2.74% 4.41%- 2.77%- 1.43%- 2.23%-
1.39%- 1.15%, &5 FR I IEIRAE 24 h NEE
HRIT.

258 EEMHEE & 2527 TN HIEPATH&
6 I RACE G TR s, 1% “2.5.17 UK
TR, M W THIAR, THE %12 B
JREE, 10 FHEBARELSY 6-O- SN 8 2 5
BR. SRR . &b . RAREY. NS BH
Rgi. FEE R, ASEH Rbi. 6-FH K. RHH
Bl SRZE B IRBRS 243 2 RSD 739008 5.86%-
4.85%12.54% 1.97%-2.05%- 3.81%- 2.62%- 2.98%-
3.30%- 3.00%, ZERFHZITIEHERGHE R
259 NFEREIGERE S IR EHE T MM 6
By, B4 0.1g, FEEME, M SIBhRsr

&3 10 MEERRAR S UPLC-UV EEMNEMEIFFIE. rv KMEE. ENR. EEMR

Table 3 Regression equations, r, linear ranges, detection limits, and quantification limits for UPLC-UV content

determination of 10 components

PG Bl (ug- mLT)

KPR /(ugmL™?)  E&ER/(ugmL™)

D% EYEpRE r
6-O- S AMnE L & H R Y=796.05 X—1.50 1.0000
SRR Y=1140.40 X+1.52  0.9997
i S Y=6 840.10 X—2.90 1.0000
FEA R Y=22099.00 X—7.44  1.0000
ANZRBH Ro Y=732.82 X—0.04 1.000 0
Frige R Y=4190.40 X—89.71  0.999 2
NS B Ry Y=1614.00 X—5.55 0.999 9
6-Z B Y=40783.00 X—59.06 0.999 3
RICBEH, Y=10726.00 X+77.25 0.999 3
SRR BT IR Y=15933.00 X—43.34 0.999 1

27.23~1743.20 0.43 0.85
13.95~892.80 0.44 1.74

2.43~155.20 0.08 0.15
19.63~1 256.00 0.15 0.31
18.17~1 163.00 0.14 0.28
41.45~2 652.60 0.02 0.03
14.27~913.00 0.11 0.22

2.93~187.80 0.01 0.02
14.58~933.00 0.08 0.16

4.91~314.40 0.02 0.06

P& A&, FEEMANSERR 10 Fo0 R, %292.5.27
T 0 % BRI, 1% “2.5.17 TS & A3
AT, W 5E S FEbR R T AR, TR A RN
M RSD fH. 4558 10 sy 6-0- 5 S nHEmE i %
VR SRETR. &4k, EEAREEW. A%
H Rgi~ PR ASEH R, 6-EHR. R
BEOK . 52 2% B VRO S 2 m R [0SR 4 oA
102.07% .« 92.58%. 92.26%. 93.80%. 99.53%.

89.31%- 93.67%- 89.42%. 92.99%. 86.54%, RSD
AN 3.71%15.34%13.29%- 1.77%- 3.99%- 1.00%-
2.00%- 5.55%- 5.64%. 4.42%, 45HFHZITIEUE
Wi R AT

2510 RAEHED. YUK JUEMHET 10 Fiig
FRAC IS I E SR “2.5.27 TR 7kl & A
AR i ANE i abEE 77 2018 B R 28 59 K
HA RGN, 4% “2.5.17 i
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SRR HEAT RN, AR Tl 45 Rt AR
10 FHEFR T B, 2R IR 4 P

R4 REAEMIKRERKE 7LD

g R R, PR R RS 6-0- B
ML A PR . SRR, Stk KRR,

FTRANAIRFRF PARESFITERST 10 st o EEBNELSR (UH

HiRHF 8, X+s,n=3)

Table 4 Content of 10 components of original decoction, nanophase and precipitation phase in traditional and modern

Wuzhuyu Decoction after different purification treatments (X +s,n=3)

6-O- fsz 2l I 7] 465 H PR (g ™)

R (ngg™)

AR L2 7 ORI A R dkiE s
G R - 538.70+25.47  4455+1.50 33.07+1.21 2141741052  29.48+117 13104057
JEIE A 4L 502.89+6.46 39.39+1.09 23954361  211.8041.39 27.284097  10.29+1.73"
BEyiAb#E  483.954+3225  194.79+13.75™% 7.084+0.49™# 200.54+38.79" 85964566 2184023
BARHIE - 802.94+62.21** 99.58+15.43* 5818+6.36*  343.14+24.21** 71.97+6.74** 25.94+2.82**
TS FIALFR 709.004+3857  83.20+4.43 43.874+0.64™  320.62+12.87  62.42+465  18.13+0.60"
EJTAbFE 7932947019  264.37425.69# 18.41+1.94™% 301.13+43.19  128.98+5.29#  £.9340.71°#
T | SR (ngg ™) _ \ iﬁiﬁﬁWM@F)w\
% PR PUEMF 5% PR DUERT
G R - 3259+224  11.5140.36 4.06+0.22 186.85+10.96  27.134+1.02 57.59+3.11
WG 31694065  10.6940.17 2284021  181.62+4.03  22.67+0.68 29.67+0.74™
FEYLAL 2R 30.03+3.79  13.90+0.917%  14540.15™* 168.93423.98  42.04+2.87" 36.264-4.45"
PAC R - 53.78+2.78** 23.06+0.31** 7.38+0.86**  305.62413.14** 48.30+1.85** 106.08+14.54**
EERALE  50.414+1.40 20.92+0.80 4974024 2671246177 32.31+164"  67.661+6.14"
R Ab 7 47.25+4.94 22.13+3.59 3.7940.26"  264.24+23.78  56.00+1.07" 69.26+5.91"
W AT ‘ ANZ B Roy(ngg™) _ ‘ FrEETE 2/ (ugg ™) _
5 YK PUEM R 877 YRAHAS TUER
G R - 253.49+14.11 127.124+4.30 17.18+0.95 329.494+11.20 6222+1.39  129.83+7.71
VEIE AL 204.4841.39" 114.6141.65 9.87+152"  313.19+6.71 57.97+1.69 53.28+6.10"
EyTAbEE 197.334+13.69™ 164.514+10.767#  1.4540.47% 281.43+23.11" 73.04+2.22"* 69.404+11.18"
PACHI & - 400.06+11.174* 207.484+12.01**  16.27+0.83 514.04412.94** 83.2240.73** 232.41+23.78**
VIS AR 249.3847.58™  226.24410.19 8.64+0.63"  467.23+17.68" 74.86+0.80"" 164.17+11.96™
WEIUTALEE  355.29+34.61% 230.01+28.30 2.8440.33"% 403.90+7.09"# 75974+048™ 141.434+6.46"
S BT | NS Rb/(ngg™) _ ‘ 6-ZH &/ (ngg ") _
5871 YK DRI =877 YRR PUEMR
G R - 124.1443.16 48.37+2.06 13.18+1.18 31.134+0.75 6.05+0.12 11.4040.64
HEFIALFEE 117.0240.88 45.85+2.70 8224067  29.96+0.777  573+0.12 4.02+0.41
EAbEE 1085741259  96.3043.667 1064012 22.96+1.14" = 7344018 4354071
AT — 188.75+8.41** 124.01+2.78** 16.76+1.41**  63.58+0.72** 11.74+0.67**  24.79+223**
IS 161.2047.69™ 125.1048.91 13.64+0.66™  56.84+1.66™ 11.04+0.36 14.544+1.10"
Byl 169.4642.83"°  150.184+6.967%  1.71+0.23"* 50.08+0.82"* 8.3442.65 21.84+2.24*
N T ‘ RAEBE/ (ngg ™) _ ‘ %%ﬁ%ﬁmggﬁ‘w
537 PR UIEARZS J53% YPRARZS UIVEAZAS
fginin - 104.88+0.60 - 102.64+1.73 29.59+0.40 1.6840.12 24.63+1.14
WBIEFAbEE 25.87+1.25™ - 2053+£547 151040477  1.1540.02" 6.34+1.20"
ETAbEE 82.60+£11.40™#  0.8540.02"%  52.87410.34"% 246442167 1.2840.03™  19.6243.69*
AT - 85.70+1.01** - 83.35+1.92**  2339+0.88**  1.69+0.11 17.46+1.50*
VAL 22.6940.43™ - 21.70+£050™  14.95+0.43" 1.20+£0.01" 8.57+0.84™
FEYiALFE 651021407 - 63.55+4.89"# 18.95+0.48™* 1.014+0.04™* 156341.88%
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ANZ 21 Rgi. ABRE1FRb ITEE R, 6-EHE
8 FhHBAR R 3 (M5 & 2 B 3 = T AR G i & R 2R
P (P<0.01); {HRZCHIBH. 52K B OB o7 & 75
B BTG R E R K (P<0.0D), AHEK
RS A R T 2 Pl . s A1), i
PULELG, RZEFZTH 10 FhRER R IR R
3 PR B BRI A H (P<<0.05. 0.01), ¥EE
VSLEET T (ML 1 NS R i)k
B Z K (P<<0.05. 0.01), 7R HiFIT & i i
W R B B A E I Al 5

2 PRI 7 R 7 T AR AR LA E 2 FiAH
SHEAHEAMNSAAESE, GRS 2621
WA NS BH Regiw AS B Rbi. S48k,
SRR 6-0-J ANINMMERE I AT HE IR, YIEARZS T 43
LW A REFEI . RETIRIR. EER
IRBETN. AT ER L 6-F B E . 2 PRI TR RIR A
DA BERI S, GRS ST K
2By T B o U 3 PR B B a3 (P<
0.05. 0.01), YTIEAHZS FFabs o PR B (P<
0.05. 0.01); EEPUALERSS, KRR BN, H
GURME R ZHUR & B EE TR TR &S
(P<<0.05- 0.01), YLIEMZAH ZHUES F =T EH
REH RS (P<<0.05. 0.01).
3 g

WEFRIL, (LGRS SRR 0am. S22 B3 IRk
Ve R TEURELE, X 2 Bl & 1697 S A
R BRI B [ A1), iz Hh B Bl i THRE R e
HRAF . FIRER ER RS NS BT R MEEIKT
DURRIE, RN AE B0 R 7 6-O-F ik 1k 461 4
PR (AT B B E T BUCHIE . 2 PR 7k
X2 SRR RS B RFUESE,  (H IR FR A
FEEBWRE, BRI TRARIL T 23S # 1k
AT A CE R I T7 0B B3R 25 | AD
HESRE WA ] WA F 2 348 5 R G il & 1%
SEANE, RETESTYRE. FETTERER
— A, BRI 2T, RN R E M. AR
BB R HIPRASER TR F5b5
RO g S Ee . R A RORD 22 B TH A 2 e L
G E  (P<<0.05. 0.01). JEHRHZ R4
) RSB, SRR A Sy, FEEARAE T
FERASH, FoRTER AR S IR R A fe 2 A0
DUERITER

aifb T EAERR IR FI , A1 25 8D g KSR

IR BR g5, OO T B %
SR EARSAES . T ASBHIEWS, B
DAL TR LU P T 77 A B R B8 R 2 4R AR KA S
& (P<0.05. 0.01), 5535 FARAETIE IS
& (P<<0.05. 0.01); XTSRSy, BT
WETHEHAGOKAHE T EE (P<0.05. 0.01),
VBTG 7 AL B LU I DT A B B8 N 3 PR AR DT AR AS
f& & (P<<0.05. 0.01); X THHLERZE S, Bt
Ab B 2 T E HAEGURA S F & & (P<0.05.
0.01), Ff Lb#IE 7 Ab 3 T 2 2 PRI HAE DTTEAHZS
[F& & (P<0.05. 0.01). MRS, HEERLHG
AKARZS Lo o0 A 5 iz el T REDTAL 3 S 94
KT HER A PR & EREEN (P<
0.05. 0.01). AT H R, EEHRR T@EfTA T4,
YN ATIORL A B PR 5508 45 SR A o i () AT e . X 2
TR, JRAREYORMEESH o msE £,
LA AL GRS G FE P B — e 5 K7
CHE A LA 45 A 1 RE T BEDUR GRS PR AR
SRR T R AR S A R R
BRI b NI BT TR A, (EAEIE AT A
TGN, X L B 53 T AH BAE T R 1 AN A T 5
TN T’ S5 ST IS X 7
A 3500, X RLGKEURLFRARN 1~20m, 4
T AR 77 I Rk i, Ry R
/N, fE TEM R RGNS,

iR PGEDIRE, WOKMEST MR ERAS
SIHCIRES KA TR0, HIRWrfatetk . 258 4EH
R KA BB ERNI T . AR /T I 7K
W, PRI SUTEHSTEYIR . BUH 2 HT&H
R, R GAKATE TS /N BRI IR EL, 0
AR 5 | P ROV, BRI 5 R 943718 T
BUBMEH: DUEAH AR RS/ BRI B Sl A 18,
RIS RE G ZIE AP E Y. UL 2577
AR BEAE R &AM E, RIS R &
il 703 R b 25325750 AL S B AR TR S AR A L
HEER L AR TRE A, difk T
SEXFIRTT A AR PR AR B R, A — A
2R LIAR G £ 7101 4% HAKR 40 T 2 b B
(22 304 5 R SR IR T R 22484

5707 N R i3 Ny PO RS < 7B 1| P2 7 e 1% 1
2231, JLJR PR 2 5 5 0 T 2R e o T 4k 2
FRAT AT S 2854, (A3 — B4R . SRR W
J& GETT R BRI, ORIV AL 5 Ak 2 o FE TR
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