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(1. THAEAFTFER,LH §& 226001; 2. @AA¥,IH @A 226019; 3. MBA¥MHEFAL=
EFE, LA i 226006)

BE: BN A#LREGNGHNELL . FiE FIMNEZERERA ALRIGRPERT®R RILFR JRILEE RIETF B,
(PB) R itF % B,(PBy) LA F FILEFFRILFF C(PC)EF M) HaurAm &%, &34 % Waters Symmetry C g 4 (250 mm x
4.6 mm,5 pm), R ABA THE - 0. 1% Brig Rz (B EHRBL) iRk A 1.0 mL/ min, A28 A 30 C, %0k K 4 280 nm, #H 4 E A
30 wLo ed AR AL A KW R A 16% TEEERIRI T RE 2 RVAL SFARSMRREER LHaRAARK 1 RILE, mke
AT 1 R FILEE R PCIRIREH B H (P <0.01),m 16% TEEEHIRIC 1 K%k ILZE 4 PB,.PB,.PC, R IRE ¥ B %3¢ o
(P<0.05); 5 AmAK AR 1 RLE, m 16% CEEFEZIR 1 K8 PB A PCRREHN BHIM(P<0.01),5mKMARIK2 K
YOER, K B A PR IR 2 R Andm 16% TEERIAIEIR 2 K R ILARE R PC,RIREH R HIEM(P<0.05); 5 mREAIEIR 2 Kb, hn
16% TEEWERIEIR 2 RAG LR 2 AR R EH B F I (P <0.05) .5 AR AL A LI 1 R ILE, moR AL A 3B 2 R a9 52 F iR &
JRILKRBRIRICE B FH (P <0.01); 5 KRR 1 KL, K@ AR 2 ko9 E A F 8 R ILEBR R JLZBS PB,.PB,.PC,
RIREHBEIM(P<0.05); 5 16% CEEENAIZIR 1 RILE, Im 16% CEE R 2 R EA TR RIVEER RILEEE AL
%% .PB,.PC I FH ZHFHMm(P<0.05) .18 2HFRESGABMLGHE T L I 16% TEERER 2 K,

KR 2R A A AR AL A AR e K S R IRIG Ar 16% CBE ARG FIRCE R BOREG A A T8

Improvement of Preparation Process for Fagopyri Dibotryis Rhizoma Mixture
QIN Nan',CAO Y ,HE Meng’,LI Ywjia®,DAI Ying®,DOU Zhihua®~
(1. Nantong Hospital of Traditional Chinese Medicine ,Nantong,Jiangsu,China 226001 ; 2. Nantong University ,Nantong, Jiangsu,China 226019 ;
3. Affiliated Nantong Hospital 3 of Nantong University ,Nantong, Jiangsu,China 226006 )

Abstract: Objective To improve the preparation process of Fagopyri Dibotryis Rhizoma Mixture. Methods The high - performance
liquid chromatography (HPLC) method was established to determine the contents of gallic acid, protocatechuic acid,
protocatechualdehyde, procyanidin B, (PB,) , procyanidin B, (PB,) , catechin, epicatechin, and procyanidin C, (PC,) in Fagopyri
Dibotryis Rhizoma and their extracts. The chromatography column was Waters Symmetry C, column (250 mm X 4.6 mm,5 wm),
the mobile phase was acetonitrile — 0. 1% phosphoric acid aqueous solution (gradient elution) ,the flow rate was 1.0 mL / min,the
column temperature was 30 ‘C,the detection wavelength was 280 nm,and the injection volume was 30 L. The extraction amounts
of eight components were compared among three extraction processes such as boiling with water, refluxing with water, and refluxing
with 16% ethanol for once and twice extractions respectively. Results Compared with the extraction by boiling with water once,the
extraction of epicatechin and PC, by refluxing with water once significantly increased (P < 0.01),and the extraction of epicatechin,
PB,,PB,,and PC, by refluxing with 16% ethanol once significantly increased (P < 0.05). Compared with the extraction refluxing
with water once, the extraction of PB, and PC, by refluxing with 16% ethanol once significantly increased (P < 0.01). Compared
with the extraction by boiling with water twice, the extraction of epicatechin and PC, by refluxing with water twice and refluxing
with 16% ethanol twice significantly increased (P < 0.05). Compared with the extraction by refluxing with water twice, the
extraction of the above two components by refluxing with 16% ethanol twice significantly increased (P < 0.05). Compared with the
extraction by boiling with water once, the extraction of gallic acid and protocatechuic acid by boiling with water twice significantly
increased (P < 0.01). Compared with the extraction by refluxing with water once,the extraction of gallic acid, protocatechuic acid,
protocatechualdehyde, PB,, PB,, and PC, by refluxing with water twice significantly increased (P < 0.05). Compared with the
extraction by refluxing with 16% ethanol once, the extraction of gallic acid, protocatechuic acid, protocatechualdehyde, epicatechin,
PB,,and PC, by refluxing with 16% ethanol twice significantly increased (P < 0.05). Conclusion Refluxing with 16% ethanol
twice is the optimal preparation process for the Fagopyri Dibotryis Rhizoma Mixture.

Key words: Fagopyri Dibotryis Rhizoma Mixture; extraction by boiling with water; extraction by refluxing with water; extraction by

refluxing with 16% ethanol;extraction rate;extraction times;preparation process
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G IR BRI Y 43742 Fagopyrum dibotrys (D.
Don) Hara [ FARZE1 R 20 22 S0 4R K m 18 il
TGS Bt ez W RELAL Ry 120 v [ B 24 B2 B 25 T 5%
Fir S VLR 8 T 4 IR A UMEL XX 253017 T R G
55, WU T RKALBHIF R SR B -7 4 5732 B 1977 4R B
(2 i (— ) VR 2R . & TR A BB AT bE - 3 -
(WLZER RILER) G R E L R 40 AR 3
TIREGY AR R 7 VL5 A8 rg vl v Bs Be ot
T 4 FEAF (25 204000162) (B 4 T2 5
B AAR A A 22 5 o M 0O F AT T2 0% & 57
F2 45 7005 4 il B R 3 ) 8 1 790 118 1l A B RO 2 15 S AR
— 50, DRI BRI T I, ARG
HOR K RLE T 208 T &7 E A7, B0 KA 1%
L5 B FH KRN 16% B R AR BUH] 2 T &5 2
F L FEX 3R T4 Feml b i A RV, A T AR
GRS T E & FRE KR AR ks RI TR E T
iR JRJLASER JRJLASEE LR R FRILERE AT EB, .
JRAE T R By MR AL & C, & 5 1Y & S0 A 3%
(HPLC) ¥, P T H G ®r 25, Mtk &7 45
Rl T 28422 BIHGE T .

1 UE5KHE
1.1 {8

Waters Alliance ) HPLC & 4t ( 3£ [# Waters 22 ] ) ,
it £7 2695 U 73 B A 5T 2998 K g A [ 41) 4G T 2%
Empower {033 T /F 34 ; SK5200H 44 75 % 1 vk e ( 1
B A PR B, D)5 200 W, 4% 53 kHz) ;
RE - 52A Bt 28 KAN (L 2R A AR T ) s Sartorius
BT 25S BUH T FAP-(FEE Sartorius AF A5E T2 —) ;
Anke TGL - 16G B BL.OHL(_ LI L SZRAALER) ) .

1.2 X%

WA TR A IR S (FIE5 5 110831 - 201906, & & >
91.5%) , JFULASER X BE & (165 4 110809 — 202207, 7%
18 >97. 5%) , J7 LASHE T RE, (FiE5 24 110810 - 202210,
i >99.9%) Y0 [ E R 2 R e ST B s LSS
ZN IR (5 GR - 139 - 203497, &8 > 98%) , %)L
ZRZXT IR (5 GR - 139 - 055270, & & > 98%) , Jit
13 £ B, X B (HIE5 4 GR - 138 - 653301, & & >
98%) , JRALTT 2 By AT IR (155 GR - 138 — 352214, 1%
HAN95%), JFAEH E C,(HL5 H GR - 138 - 310726, & it
F198%) , W) [ R ) I AR P A BR A A 5 B (g
ali) , N5 (g2t ) , Y40 [ € [# Fisher Scientific 23 7] 5 7K
RUERE I Al K ;s A5 R (Rl — e 251R R A PR
AL 258607 A SN LS R 240123)

2 AEEHER
2.1 £FEAFHTESFIZERKEEZAZE
AT T8 MU IR A2 IR 25 kg, EARHURET

66

JK Bk 2518, 236 — 7, K R 30 min, FEHSCK
RSN, ORI 3 h, IR ERZ VT, e 4 2 100 L, s
ST ENIFC

B G AEA% P  HUOUDRE I 4 5542 25 250 ¢, B BLIE
o g K CRe i ) 38T (R 4E ) 1 250 mL, AT %
B, PR SCK R E 3 h, BZG Y 1000 mlL, %5 i
40 mL, & H 3B,
2.2 HPLC xMNEEE
2.2.1 BiE&%

{A3EAE : Waters Symmetry Cg# (250 mm X 4. 6 mm,
5 wm) ;A 20 (A) - 0. 1% BERR KA (B) , B
PE i (0 ~ 10 min B5f 2%A — 4%A , 10 ~ 20 min B} 4%A,
20 ~ 30 min B} 4%A — 10%A , 30 ~ 50 min i} 10%A —
12%A , 50 ~ 60 min 5} 12%A — 15%A, 60 ~ 70 min I}
15%A — 16%A, 70 ~ 100 min I 16%A — 50%A) ; i
e 1.0 mL/ ming #7230 °C; &I IF 1K 2 280 nm ; i FE
17130 plo
2.2.2 ERHE

TRA X B RO &R R LSRR LA
i LR RILER BT EREBJRAEH R B, Ji L
TR C A A 38 i KB ARE , 43 9N 50% & B
fiff, T BCOXE R T A8 VR 5 G A A O R A8 VR O
i, N 50% & BERR R, i b R A B f TR B 43 i A
102. 025, 86. 275, 12. 525, 277. 480, 397. 280, 300. 400,
315. 600, 1 047. 000 ng / mL ()R XF BE S AR A 5 BUR
A B A GE A, 43 5 H 50% L EERR 2,5, 10,
20, 50 1%, il R A X SIS B - Fo

R B R R BB SR 2 AR B R (5 16 H )
2 ¢ KEHFRE , B S0 mL A BIE T, I50% LB,
P30 min, B, R, UEWRAE 50 ~ 70 “C s e 4
2IET, R 10% OG5 IR BEV K BRI R &
10 mLZREHE A, I 10% G 25 5250, B 0 (e oy
3000 r/ min)5 min, B_EIEW 0. 45 pm TEALUEEEE L,
g, RIS

ANTR) T2 20 25 W A ot V5 W - 25 WA 50 ~ 70 “CIsUE
Weds 238, FRIE N 10% NG IR Ve K DR 7 =
25 mL & IR, I 10% N 2 25, $85) K %
2 mL, & 10 mL &S, 0 10% LG E % $85) B0
(%334 3 000 r/ min)5 min, B35, 0. 45 um G fLIE
gL, B R, B

BF I XoF B V90 < B 50 mL 2543, 1 50% 25 E
25 FAR O B T M A O R A B
2.2.3 FEFEE

LR MR G 2. 2. 250 MR AT IR AATR A |
R AR A R B X R S R A A A, 2. 2. 10
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T OGESEF R E | 0 308 AR L 45 SR AKOR Bl ah v
A TE R, 1585 X8 R i A A R [ £ B Ik ) Ak A
TE UG B, HLEA XS BEOC T, RIAIE LR Ik R4 .
WAL,

A/ AU
0.6

0.4
0.2

A/ AU
0. 06
L 8
0.04 46 7
2
0.02 3
0
[ o LI L L L L LN | 1 ¢/ min
0 10 20 30 40 50 60 70 80 90 100
B
A/AU
0. 05
0
B T T \\\t/min
0 10 20 30 40 50 60 70 80 90 100

C
1 & ATm 2. RILEB 3. RILER 4. RILHEEB, 5. Rit
HEB, 6. )LFF 7. RILKFE 8. RILERC,

A BRR B SRR B RAMBRIER A C. PIEX B SRIER

B1 SuwEeiEE
1. Gallic acid 2. Protocatechuic acid 3. Protocatechualdehyde

4. Procyanidin B, 5. Procyanidin B; 6. Catechin 7. Epicatechin
8. Procyanidin C,

A. Test solution of decoction pieces B. Mixed reference solution A

C. Negative reference solution

Fig.1 HPLC chromatograms
MR A3 S 2. 2. 2 00 MR A % B i
A = F 230 ul, 42 2. 2. 1R @35 S AR R |, LA
TR CY) R AAL bR A1 IS R (X, wg) A A o
PEATERPE RN A5 R DL 1, SR B & 1 i 2 7E 4 A 2t
FEREVI R N S g i B G R LA

2% 0 - B 2. 2. 2 100 T IR A 6 R A W C 1R
L2, 2. 1RGSR 1 d SRR E 6 1K
SR SE 3 d B R BEREINE 21K, 10 S T AR A0 (E 25 21
LR, RGBT AT

e MR S8 B 2. 2. 2 100 T AR R R A A T
ST 4505 0,3,6,9,12,18,24,36 h 4% 2. 2. 1T K
RS R | T SR T AR ME 25 R LR 1, 3R
B (38 S VA TR 36 h N FasE M LA

FEEMWIRE  WEFFE KA AL 16 B )2 ¢,
KPR E AT 66y, #52. 2. 20 F J5 il 45 A ks
VAU, 2. 2. 1 T 3 A5 A I | 1 i 0 1T R
BUME P iH B E a5 R W R 1, R ik E L
R4f.

JIRE DGR - a3 42 R f ok Gt 16 Hf) 1 g,
W FRE AT 64y, B 50 mL 25 50, #2 100% F 19
3RS B 2. 2. 2 300 R X6 B S IV A W, 6 2. 2. 2 T
J7 A R R AR AR, 5 2. 2. 1 TR (i ARtk
D, o SR AR, JF TR e S5 SR L3R 1, /W
PR B R AT
2.2.4 HAEEMNE

R 2% 2. 2. 2 00 F AR R R 30 wL, %
2.2, VIR (a3 45 (A R A 2, 3 S 06 1T BRURR A, AR
A ENH D7 FE AR i 8 R 1 5 i S R BT
i JRLASER JRLZREE LA R RILAER EHEEB, .
JFAETE 2 By JEAETE R C & &350 147. 67,38. 19,
6.70,184.32,578.98,160. 81,157.09,930. 44 ng / g.
2.3 HI&IZEER
2.3.1 Git¥aE

K IBM SPSS 25. 0 4t it22 84 43 # o 1 2 5K
X + s Fom, 3 B AR AR R 7 25509, 47 1LSD
KB 5 2 2858 HL A AT I ST REAS e KR 36 P < 0. 05 N 22 53
R0

K1 AEFERER

Tab.1 Results of the methodology investigation

‘ . ! RSD(%) TLRRR Aot BRI (% ,n = 6)
A B35 # r ZEE A (ng) — — T
BAREERE BRSEERE BEERE AF(g/g) RSD(%) FHEKE RS
EATR  F=2443241X-3282 0.999  61.215~3060.750 1.02 1.29 0.34 144.95 1.09 99. 80 0.52
RILEB  V=1424656 X-15956  0.999  51.765~2588.250 1.75 1.61 2.96 37.65 2.40 99.99 1.07
RILEEE  7=4179072X-18719 0,999  7.515~375.750 2.3 L2 1.30 6.55 114 99. 67 1.89
RIEEEB, r=635497X-50972  0.9999  180.24~9012.00 1.67 1.27 1.42 155.78 1.61 99.46 0.86
RIEEEB, r=670946 X-80886  0.9999  189.36~9468.00 2.12 3.69 3.05 152. 14 3.4 99. 56 0.92
VA% T=640535 ¥-23878  0.9999 166.488 ~8 324.400 1.33 0.98 1.29 184.59 0.93 98. 89 1.14
REE F=661931X-26122  0.9999 238,368~ 11918.400 1.13 1.06 3.00 554.80 3.07 99. 40 1.74
REFEC, V=631157X-267402  0.999  628.2~31410.0 111 112 3.09 899. 56 2.91 99.01 1.99
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2.3.2 BWM1IRKRIEEZE

A UG SR E R 50 g, BB, K
500 mL, 32— , 1K I 30 min, i SCK ARG
3h, BAH 42U MUEM W (Tl B A7), l—F (5
—2PRAE) RSN K BT P2 1 IR 25 I S22 K
50 g, E 500 mL BB 1, 7K 250 mL, 7K ¥ [a] e 4
B3 h, B4 2D I W (25E A ) —2F
(3 —2- 8847 , RIAS I K e 300 B2 BB 1 VR 24590 o e 8 B
FIBCH 16% LT, HA B[R] “ Ik BHR 1 T2 #
1, BIARIN 16% & B 1T i B B 1 IR 259 o

HERAE I W DA 2 N 2. 2. 2 3R Oy ikl
ANIE) T2 2 AR S AT, 442 2. 2. 1 TR (o i 451404331
PEREDNAE | 10 s 0 T RRRR B, JF o E 5 24 v 8 Al
FIEECE, DL G A 3 Uk 25 R 3R T2 HR R 1R AY
WETmR . JRILAERR LR LA R IRIE T W
FH25(P>0.05); SIM/KFESRIC R ELE, ok Bl
PRI LR PR AT 2 B MR AL R By U 3 o B 3%
225 (P>0.05) , HRILE R MFAF R C, IR
LEREAN (P <0.01), 11 16% £ B[R] $H 1 k2L
KR JEEHE R B, LT R B, JEEH R C R IREY
HEEIEIN(P < 0.05) ; 5K R FE e 1 ik LA, i 16%
CPE AR 1 R AL T 2 B MR AL T &R C P2
¥R ERAN(P <0.01) 72,
2.3.3 #EWM2RIEHE

A B2, 3. 2300 B O — P K IS 13k
2538, 7K 300 mLL, X K R 30 min i 20 SCK PR
W30 min, B 4 2L I8, L—2F, 52.3.2
TR A 53 —2F K BLE LIRE5HCE 9T, RIAS K i
BRI REGH 2. 3. 2300 F BAF AN/ R HEE 1 vk
253, K 150 mL, K IR FEHC L b, 2 A 4 )220 %0
VWG, 2K, 5 2. 3. 2700 F BBAEI 55 —2F K 9]
TAREL 1 IR A I, BN Ik [m] i £ B 2 Uk 2459 - %

PEUAFNSCH 16% LB, A R oK nl e f e 2 v
CHRAE, RIAIN 16% £ R AR 2 R 259 -

HEEE I NG LA L AR 24y A 2. 2. 2700 F ik
il 2 AR T 2 bl S W, 6 2. 2. 1300 T e 2 4
A SRR DN A , T S e T R AR OME R 25 b 8
B AR, DL G AT 3 IR G4 R 3 Bl TS 4R
2B E TR JFILAIR R LA LR e
B JAAEHEBIRIEN TR F27(P>0.05);5
FNK AL P2 2 Uk L3, K IRl 42 B 2 AN 16% £,
P ] R B 2 IR LA 2 R AR T R C B B
EHEIN(P < 0.05) 5 57K 1 $2 2 ¥k b A, i 16%
CEN BRI 2 RN R LA R IR AL E & C IR
HEEW(P <0.05) LW 2,
2.3.4 BBIKRERB2AIEER

A3 3 b T 4R 1 YR 2 YR B B B, 45
SR BRI 1R FLA, K B FRE 2 R I 2 F IR
B LR R PR B E 3 (P < 0. 01) 5 5 oK [ 3
PRI WK HLE, oK Il 4R B 2 R B TR JELZR
i DR JLASTE R AL R B, JEAEE R B MFEHF R C,
FEHUE ) B E (P < 0. 05) 5 511 16% £ 15 5] 3 2 B
LR LGELS, I 16% £ B 8] 3t 42 2 YR i i 112 st )L
AR JFRILASHE RV R JRIEE R B, LA T K C,
PP B ER AN (P <0.05) TERLFE 2.
3 itig
3.1 BiEEMRE

S CHR[8 ], L T 4 - 0. 04% i FR K 73 AN
HH I — 0. 04% Wi IR /K I T 2 Fivi sh AR A0 40 B R0, &5
HIE R BRSO T IR 4, BRI FA T 206 -
0. 04% BEBR /K IF TN G — 0. 1% W R /K 75 2 Fh it 3
AHE) 73 B RO, 45 SR W O A (8 22 5 5 SR SCHR R 3E 1Y
SR IEAT R BE VR I R B, 5 43 LA £ 15 VS BE A R0
B AR E T R A VAR s B T 25,

x2 3MIZENEERELER(X+s,ng/g,n=3)

Tab.2 Results of extraction amount of three processes (X + s,ng / g,n = 3)

1% REFHR BLER s 3 Lk PSS REFED, REFEB, RIEHEC,
A RARR K 80151465 6.93¢1.44  1.95£0.37 2091247127 139.28+45.20 60.20£17.94  35.176.16 159,28 +44.90
oK EARR K 7.57£9.03 5145086 146+0.14  139.99+31.08  242.17+26.40° 70.7844.47  31.78£1.50 333.21£31.66
M6 LCERARRIL 78784614  6.28£1.05  1.52£0.17  156.20£30.99  289.27:19.88" §7.41+4.14°  SAT3£5.63"0C  473.62+27.50"°
MR EARRLR 106.24£10.10"  11.01£0.33"  2.43£0.70  400.84+197.62  169.69+70.70 125.58+43.67  76.92£27.68 18638 £47.95
PABAERR K 109.6018.70°  10.25+0.60°>  2.45£0.44° 194183850  298.70 + 46, 65* 04 13£6. 734 44,02+ 1.74%% 438,61 £21. 59444
Ml6% LERRRRLE  118.08+8.66  10.49£0. 1777 1.98:0.147 226.38+49.69  407.79£36. 784477 114.18£10.327 66.72£9.59  597.95 263254447

VE G AR AT AAREC L R LE,P < 0.05,7P < 0.01; 5K iR B 1R E, 2P < 0.05,%4P < 0.01; 5m16% LEEERBI T R
P < 0.05,79P < 0.01; 5 R AIRIR2 KL, AP < 0.05,44P < 0.01; 5K e iR B2 kb ,*P < 0.05,%P < 0.01,

Note : Compared with the extraction by boiling with water once, P < 0.05,”P < 0.01;compared with the extraction by refluxing with water

once,“P < 0.05,22P < 0.01;compared with the extraction by refluxing with 16% ethanol once,“P < 0.05,P5P < 0.01;compared with the extrac-

tion by boiling with water twice,4P < 0.05,44P < 0. 01;compared with the extraction by refluxing with water twice,*P < 0.05,*P < 0.01.
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30,35 °C 3 AT IR A PR IGHCR , 455 30 "CHEIE & o I B
3B EEI; F A TR A X BRI TRZE 200 ~ 400 nm P K
TR PN Y 3D i R, 25 5 8 B sl 23 24 7E 280 nm P K A2
A I R O A B T 2. 2. 130 M4k
3.2 ARAIZENELE

VLA FE T P B B I & 35 2 SRR T2
KA NP BUERTE AT T 28R T AN
PRI AR SEBR AR ™= T2 10 5 K 5 i [CHAE 1
TV 28 51 A < 7K S G B 7K PR, 2R v i A
[B137% , BT PG 240 M 169100, #5043 S91% I K [ 3%
FEEL SN 169% £ BEI] B B 5 2B 05 1 FC AR A% 1 511
il T LA T 5 AR I FCAELAL vk S A5 i 31

SR B SR LR A, oK R 1 YR
LA E RFAEE F C IR B (P < 0. 01),Jm
16% L BRI AR I L IR R ILEER JRALT R B, J5 AL
TR B JREE R C R BRI (P <0.05), %
11 s ] e P A 8778 11 e s P i |
BIINK BT T2 3 i FCALA O i R4 i s 5
Tk B 1R FLEE, I 169% ZB [ £ 1 VR A i
BT H By MR AT £ C R ICE S B & (P <0.01),
& FH B B K % AL O < K R /K 2% P R, 4
ARHTE T EAE 5 # TR WA R E B 5K
R I 2 YR B A, oK D 2 B 2 AN 16% £ w1
TR 2 I LA R KR T R C $E U 35 1 25 1
(P <0.05); 5K FIR I 2 K HEER, N 16% L EE IR
PRI 2 U 134 2 P sl o 4 O 3 S 3 1 T (P < 0. 05) o
UL 3R T ER I 2 IRE T L IR EE L .

SR B SR T R F A, oK RIS PR 2 Wk Ak
PR SR LA TR AR EU 38 B 1 m (P < 0. 05) s 5
KBTI R 1R B A, K [l i B 2 R TR 1 TR
JRLZS R R JLASEE JRAE T R B, JRET R By JRAL T
ZC R BER (P < 0. 05) ; 51 16% 2 EE [l
PRI 1R LA, TN 16% BN $E I 2 IR B 1R
JRILZSTR JRILASEE FILARE RS R B, JREHTH C,
PRI B E WA (P < 0.05) R AR RLE T 7
R 2 YA SO R, TN 7K 8% 169% £ BE ] 3 i B
QYA R XL A Hr R, AT RE AT RN EE A 1210
(m [ V) TS W WBRR LA R 1:5(m / V) o
3.3 IZEEH

R 2 2 T B 345 T8 3 IRE i 0 45 1
B AR X BR v D 22 (RSD) , RSD (% ) = Y48 / bt 22 %
100% MK BE AR I VIR LS HR RILR R B H
B, JEAETH 2 C IBUR RSD 4351 32. 52%,32. 45%,
29.80%,28. 19%, /K B FEHL 2 R LA 3 R ILAS
2 T E B, JRAEHE E B, JFULAE JFAEH R C R

B Y RSD 43 )4 49. 30%,41. 67%,35. 98%,34. 78% ,
28.66%,25. 73% , A 7K [8] i 52 B 1 YR 16% £, T [a]
i B 2 YR LS R B B 19 RSD 43 5 R 22 21%,
21.95% , $E/s MUK AL T 2 A S5 R4 25, it o AS
FE MR A, AT RS & SR 24 T i & AR T 3= 2
TENNFA A SE R R A | B T SRR o L2
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