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Comparison of Extracting Ratio and
Quality from Medicinal Slices and
Different Particle Sizes in Traditional
Chinese Medicine

Lay, Horng-Liang
National Pingtung University of Science & Technology

ABSTRACT

This project is focus on Chinese herbal medicines which are Astragali Radixs
and Huang-Gi-Jian-Zhong-Tang as research targets, and design the sliced medicinal
herbs and after crushing the sliced medicinal herbs with the pulverizer, have sifted
in accordance with the standard screen mesh. Fetch the particle of different particle
sizes that in the above of 4 mesh (aperture 4.75 mm), 10 mesh (aperture 1.7 mm),
20 mesh (aperture 0.85 mm) and less 20 mesh (aperture 0.85 mm) are following,
etc., amounts to five kinds of treatment, is compared to probe into the extracting
rate and develop the high-performance liquid chromatography (HPLC). The resulds
of yields of extraction and quantitative analysis indicated that with the decrease of
partical size, the yields of extraction and concentration of marker substances such as
paeoniflorin, calycosin, cinnamic acid, cinnamaldehyde, formononetin, glycyrrhizin,
gingerol decreased; while partical size in 4~10 mesh had a higher value in the yields
of extraction and concentration of marker substances and go on, one can offer one
more intact reference material to the thick particle size of crude drags particle that

draws back the preparation while making.

Keywords: Astragali Radixs, Huang-Gi-Jian-Zhong-Tang, high-performance liquid
chromatography

154



v %‘e}?&iﬁ 5288 ¥ 6P

ol

HERY TEDRPAB IR LY R FL enn > 22 R
9340 AR P HE S P B ? X EOPH AI0E N A R 2
e o 4 E IR LT HED RN RB200RF 0 FREEG P
BLEE LR A% A FE N E22%2 2 R A2 H B R R
14% ~ ¢ B X R 53% > 3 9 & & 1110%Mg B B 2 £ > Fp hfp B 7
%]B%%O;#“*”°*4£ﬁ€%ﬂ§§W%m|$@Wap‘

FRIPEEFTORMFERZTH > v A ¥

» B i”?*@ o§§*?%’ SRR ER DR AV ER
ﬁ@n?@’mﬂﬁu@%%«’;ﬁ@ﬁzﬂ%mﬂi%w%ﬁ+w
DI E R R RIRAT L B M RERF o 2 FE

R B =22 PR (SRB) g H&E N = BRI 27 ¢
PR EATRERL, S RBGANY TERFLIRN S S
FirAd E 2 pEfIA "]“biﬁﬁ‘av::rgviwi,‘%\r:‘ 32 A SR
FNEMERTE A L P HRE(SRB) R T A M 2K
WP EEFEF2IH2 WEL | od WIHREHY Y ELDFE
féﬁﬁﬁfﬂﬁ%%o&ﬂ’ﬂ§%iﬁg&rpﬁﬂ§%%%%ﬁ
BH  ° " EFRLRFESY B L > T I RS DEY Y
%”ﬁi@g;@@ﬂwﬁ%mf—“% o

POEER R RS Y B A A BT B r M
RN A L ﬁ°ﬂf§ﬁ%ﬁ%é?ﬁﬁﬁﬁfmﬁﬁ%%ﬂ
2 B e hElRBATZ BE G Hk BRI R4 ABE N F ok
ﬁfi}f&fﬁgﬁ’*ﬁzﬁ‘ifé%*ﬁ#iﬁﬁ‘#cJﬁfﬁw fe > P ~ iR B ~ R 3K
i\#wﬂﬁé G e EFEARS G TR BB PR KRR

T T E BRI BT ﬁ?%ﬂﬁﬁo%ﬁﬂa%%%a&%ﬁ%
f;}:;;:u;mw T E AR ARRNEE {1 AT T d Y B AR
Alendk 8L FE M- R R X RPKES Qo RERI PR ERY
ikt > BT TR z\wrr-’}‘n’ri’l— fo& T E I g 0 LK
G PP B b A 2 rfjwc WE o PPERSALfE NS A B
g%?ﬁrr %ﬁ”i}%"l v ?iﬁ RS Ay 5ot ’i“ﬁ’é‘?ﬁi“‘ ’

m R IERE T oo

P ERAF NS E B ET lkmﬂwd;%7&?"#$%{ﬁ¥
SIS RE o i AL %09%]%'1 v %ﬁ%ﬂ%‘%c K B b

I

"Jr

155



v %ﬁé‘%’ﬁiﬁ 5288 % op

RGN U IS0 Wi e R
HL RN ERDRT EPF2 rku\g'ﬁ\ Mz 2 R EE & AR e T
ifié‘é’ﬁ#?ﬁ”’ﬁﬁi*kfﬂ oo TR B2 BAE T s
Foris > LB HREFTHESG 0 A B B3R A4 mesh (34 /€4.75mm ) 14
+ ~ 10 mesh (34 /#1.7mm) -~ 20 mesh (3*/£0.85mm) % 20 mesh (3 /&
0.85mm) M T EA R ABEZIR O X T FBAIE 0 FHIERFIRE S
s Ak 47iE (HPLO)E 7 A 2 v e o Lita E8 5 5 % T2 4%
FEVE R PHENRAARILEFRFERFE L2 F“ﬁwﬂﬂéﬁa s LA
@wﬁiﬁﬁﬁtﬁﬁuﬁ%—ﬁﬁg\gfﬁﬁo

156



v %‘é}?ﬁiﬁ 5288 %o

CHE

i
(-)EH2 <&

EIERTEYE (T BRI R HE 2§ <)
FEH RN FRY -

() I fhd A2 p S

1 ;\: -ﬂg 2-3)

: calycosin ~ formononetin ~ astragaloside IV

2.# 4 : cinnamaldehyde -+ cinnamic acid **

3.4 % : paeoniflorin *”

8-11)

4.4 ¥ glycyrrhizin
5.4 % : gingerol”"
6.~ E_: ursolic acid'*"
7. FR4R 2 F 5 honokiol

b A B2 g A > P A F L~ Nacalai > 2 R
Extrasynthese ~ Sigma % Fluka % # % & in i o @ R pjc b > &
HPLCA 477 & 13 fe2o =8 & o

(Z)RF2 B4

A}

(=)

95% Ethanol ( = % ) ~ A% -K(18 MQ » Millipore) ~
Acetonitrile (LC% ) ~ Methanol (LC% ) ~ Phosphoric acid ( #
2o) ~ 0.45pmig *=(Millipore) ~ 95% ethanol & -

= 53

Fhart e R i

CEE S 2 RO R SR ST
PR M A FAFFEY B L EHE S LR RBER

RNy i R R Aa\EAJB’JMr_IjA mesh (34 /&
475 mm) ™+ ~ 10mesh (3t /& 1.7mm) ~ 20 mesh (3t
/£0.85mm ) % 20 mesh (34 /£0.85mm) M T & % kA
L3Fk -

Fitz pi‘%”"*%l D > FFFFBF R 2L 2 W o

Hﬁﬁ§%£*§%ﬁ€%?£§?¢ﬂ£1ﬁ¥ﬁ%%ﬁﬁ
Bl i o

157



CFHEEE K OBY F 6N

() s %P~
#emgr L105SCHc %) o o Bp 2l o fEE o
Bodi B 27 3Rkt ]k 55.0g ~ 50.0g% 500.0g > HFE A
TLRFRBELZ EARY 4 ﬁrb A$70mL ~ 700mL
1700011’114’-4}‘&.3010\ B PR 0 BES o B
6] PFid > MINo2. g A p RN ilig o = R AFLY 2 fRiE
'}f',’$ P THRERU B BRI AN B R EH B I 2 EHE
100mL ~ 1000mL % 10000mL % it = 4 P~jg ;% 50mL ~ 500mL
Z25000mL > % @ wEE2 FHx P o N RF B Fip o I
105SCHc k4l P53+ 1 & %ﬁé’:«r’%g e mapspas o
Tt ORE A FHE S CEL e RS R A S
(2)kH B~
AR-FHFr 105CHE1 P g% BR b
B oA P BT REER ] 55.0g 50.0g% 500.0g > H
FEALE > B3 BB E2L = £48¥7 > 4-k70mL ~ 700mL
£7000mL’—4]‘§f_30/ﬂ\ B IR - 0 EAS ) E BE
6] PFis » MUNO2. A P RN jm o = & 4HFL* RikE
1 Bkl Bp BAMA AN B g EH > L2 2EHE
100mL ~ 1000mL % 10000mL 5 1t » 4 B~jg ;% 50mL ~ 500mL %
5000mL » ¥ & &E £ 2 *téﬁln ¢ MR RIESEB IR X

105C iz k4l pF o 3 % %ﬁn«“rz SELE TR |
RS ORE A FHEE ST R K MRE A S
25 FEYF
(D 5 P~

AHFHFr 105CH %) BE o iR BN L
B o BF F1.5g- ##3.0g- 6 56.0g~ 4 E2.0g 4 §
3.0g % E3.00% BH AT E 2 RIS ] 25185z (1
pg) ~185g (10p &) % 1850g (100p &) » #Fefi T >
BB gL = A4RY o Soffe i 9300mL ~ 3000mL %

30000mL > & FE30A 454 MR- X 0 EES P R 16
DR AP NO2.Z I iR p RN e o = 4T FF
L ERRNE > THRARUL B BAIER A BRREH 21
> ¥ #370mL ~ 3700mL 2 37000mL % i+ o A B~k 185mL -

1850mL %2 18500mL > % & & £ 2 ,;ff;%m LRI AR S7 3 S 3
§o o B10SCick4 | PF o BB L e&ETE e &

158



CREEA R 28Y K 6H
P EAF LS TREAFHE AR R R

(2)7k F 2~
AR Fr L10STHFL o ST E R BN 4 o
FE PF F1.5g 1243.0g~ v 56.0g~ 4 ¥2.0g~ 4 §
3.0g % E3.0g% EH4 P E A RIS ) HE185g (1P
£) ~185.0g (10p &) % 1850.0g (100p &) > HrAfL >
EF R E2Z = A45LY > 4300 mL ~ 3000 mL % 30000
mL > # [F304 &84 Rk - & 0 RFE o HFRE16/]
g o m4p g No2.2 3 Lr}é‘/ﬁ&\-‘*‘ﬂ R o = R 4AFLY Rk
e TR LB RBAKFAAD B RREH LT 2EE
370mL ~ 3700mL % 37000mL 5 it o 4 P~jg;% 185mL ~ 1850mL
2 18500mL > ¥ ¢ frd B2 FHw ¢ R K S IE S
§o 0 TAN105TCRc 4 BF > REFTE L &ETE kR 2
PAF  FRBEI AT AFHE AL AR, T A
& oo
(Z)HPLCA 45 = 2 2. 2% =
.24 2 = B n 2 WE (2 RRBERERRDITE)
(D) AfFEs 5 B~

2 &
a.ﬁ‘ B .

HPF FA YA RIS ] 2 HAL 2 5.0g ~ 50.0g
% 500.0g > 420 & 7350% ethanol 100mL ~ 1000mL %
10000mL:E {73 ji 5B > ZBeprflf 23 ) PF o I BfS % &
< B <L 12 No. 2;‘/*@, SEUH I A ’i? *50mL ~ 500mL
% 5000mLz. Z_& #3 ° 7]:%1% T P FRAREE B R 0 1210.45um
RERTS 0 B ITHPLCZ B 2 & 547 o

by T¢ F:

FPm 72 BHEPET RIS HFEE T 1.5g
HH3.0e 5 560z 4 52.0g 4 §3.0g « £3.0g %
a7 ARt ] e 5 18.5g (1p £ ) ~185.0g (10
P ¥ ) %1850.0g (100p &) - 420 & 150% ethanol*
370mL ~ 3700mL % 37000mL:i& {7 1% ;i % B~ » ZBopF ¥ 5
3 ) PE e FE A F LKL N2 My 0 £ Ik
(4 %% *+50mL% 500mL2. % €mi,7ﬁzﬂmﬁwﬂgwg
0 110.45umjp B g t6 0 B FHPLC & 2 & &% % ©

159



SFEER F 8 F 6P
(2)k F B~
ag 7o

B3 TATE T RIS 2 E5.0g > 50.0g%
500.0g > % "‘ﬁ} AL e 2202 B év’ﬂfj\’_%’g.f%}jff ’ ,i%‘ﬁu‘}*‘é‘
TI0R Eavkp R K YF g 0 s B ERATE L
Tk R P B EA T ﬁrﬁ =+ 70% methanolid /& » F
F‘d‘f//] fvig & p %K’I‘w’-g‘r'm/‘ <A ‘1045/&m/1§1”3—ﬁ/1§119 v BT
HPLCZ & 2 #& &% % °

b T F

FoeF R B 2 RS L RS T 15e
#4302~ v 5602~ 4 5202~ 4 302~ * E3.0g> & &
HA T E 7 PR & &185g (1p &) ~185.0g (10p
¥ ) % 1850.0g (100p & ) » B3 F EFHPM v r» - LB E D
«@ﬁﬁi,gﬂ*ﬂ4$%mkﬁ L2 SRR RN ]
Mo v A S TR 2 A 5 0k R B B AR E A T AR A 70%
methanoli3 i > F PFis v if £ IR S5 0% 0 1045 um
TR iE g e 0 I ITHPLCZ & 2. & &3 % o

(m)AF5 3 & 2 3 = 061D

1. B s dp K 47 & & SLpe i
(1)® »xi 4p & 47 &  Hitachi & s
(2)Autosampler L-7200
(3)UV/Vis Detector L-7420
(4)Pump L-7100 (5)Interface
D-7000
(6)Data analysis : Computer control

2. "MHPLC k& Btk 5> Jard T Bk K F 4 5 el g i o
(1) 546 & A 472 48 g i 0 RE P8 P 450050 ~ 0 R B

2RI E
(2) i T _BAm cdf (FiE (2 o
B)iEFT % - X iTig e o
(4) d FBATE AT R > M| ETICEL LS S AT T LR g o
(S) Mz gisnizit » BTE - X eDF ok o
) EHFHFADEGS) LI FFEEEE -
(7)J— LF 7 I«’Uﬁ’éﬁ‘rl 2o RHETPL KITELAEFE LR
BB AR ST - RBIEARZIEE o

160



v %‘é}?ﬁiﬁ 5288 %o

3. Calibration curve z_ & = ¢
HAEL P L FHHBRRE & L5 4o £ 2 70% methanolff- ¥
Bpe - kAT RERBESZR  Hp@2 34T
(D% ¥ %11
Calycosin: 1.56 ~ 3.13 ~ 6.25 ~ 12.5 ~ 25.0 ~ 50.0pug/mL
Formononetin: 1.56 ~ 3.13 ~ 6.25 ~ 12.5 ~ 25.0 ~ 50.0pg/mL
Q)% 7E¢ F
a. § 7o
Calycosin: 0.78 ~ 1.56 ~ 3.13 ~ 6.25 ~ 12.5 ~ 25.0 ~ 50.0pg/mL
Formononetin: 0.78 ~ 1.56 ~ 3.13 ~ 6.25 ~12.5~25.0 ~

50.0pg/mL
b. f2ix ¢
Cinnamaldehyde: 1.56 ~ 3.13 ~ 6.25 ~ 12.5 ~ 25.0 ~ 50.0 ~
100.0pg/mL
Cinnamic acid: 0.94 ~ 1.88 ~ 3.75 ~ 7.5 ~ 15.0 ~ 30.0 ~ 60.0pug/
mL
c.v &
Paeoniflorin: 7.5 ~ 15.0 ~ 30.0 ~ 60.0 ~ 120.0 ~ 240.0pg/mL
d.+ & -
Glycyrrhizin: 3.44 ~ 6.88 ~ 13.75 ~27.5 ~55.0 ~ 110.0 ~
220.0ug/mL
e. 2§ :

Gingerol: 0.78 ~ 1.56 ~ 3.13 ~ 6.25 ~ 12.5 ~ 25.0 ~ 50.0pg/m
L EH R ERR R EPRES B Y
0.45umip "B ipfe » R ITHF S K2 3% > & B20uL/L »
HPLC:E {7 & 45 » AR 520\ JR4E 08 B 2 O 0% G ff 1 5 Yh 2
Tl g2 R R G X FRH TR EMR > T RERES R R
v §F A2 (y=ax+b) & Ap B Thag(r) -
4. > 45 > % 2. kg iR B (validation) ¢
(1)FF p p (intra-day) ~ £ p p (inter-day) -
PRl Al BRI EESBRE Y 2
R - R R AR A W24 BEN 2 B 24 PR IR
PR AT o E AR R R RERSTE ZHRIE
BEgfprtiaz TioE R ERHAL 2 FR Gk
5. w T ¥ (recovery)
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(z) e a2 @i
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- v F EHE PR RN

Time (min) Flow rate(mL/min)  10% acetonitrile (%) 60% acetonitrile (%)
0 1.0 80 20
10 1.0 70 30
15 1.0 60 40
20 1.0 48 52
30 1.0 30 70
40 1.0 0 100
50 1.0 80 20
22N REAZ2ZFPREZRD EFER
c q Concentration mean =S.D (R.S.D)
ompoun (ug/mL) intra-day (n=3) inter-day (n=4)
50.00 49.88+0.03 (0.06) 50.13%0.02 (0.04)
Calycosin 6.25 5.80+0.02 (0.26) 5.7440.01 (0.18)
1.56 1.25%0.004 (0.36) 1.23£0.006 (0.46)
50.00 50.11£0.08 (0.16) 49.89+0.07 (0.15)
Formononetin 6.25 5.78+0.02 (0.42) 5.77+0.01 (0.25)
1.56 1.2540.003 (0.27) 1.2440.003 (0.27)

%;\ﬁfbﬁiéiﬁﬁﬁﬁ

C d Concentration Rrecovery (%)
ompout (ug/mL) mean +S.D (R.S.D)
50.00 97.48+2.23 (2.28)
Calycosin 6.25 95.36+3.19 (3.35)
1.56 102.68+2.74 (2.67)
50.00 94.78+2.32 (2.45)
Formononetin 6.25 87.36+1.21 (1.39)
1.56 83.45+£3.21 (3.85)
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e R T AR ER R RFEE RIS ZFBFLR
w4 £ SE % ] % (2) k(g)
& 5 1.5440.069" (30.7%) 1.67+0.025" (33.4%)
4 mesh 1.53+0.025° (30.6%) 1.57+0.027 (31.4%)
5¢ 10 mesh 1.60+0.037° (32.1%) 1.63+0.009° (32.5%)
20 mesh 1.61+0.015" (32.2%) 1.66+0.014" (33.1%)
20 mesh 12 1.96+0.041° (39.2%) 2.00+0.021° (40.0%)
& 5 14.79£0.621° (29.5%) 15.14+1.257* (30.2%)
4 mesh 16.22£0.070° (32.4%) 15.23+0.209* (30.4%)
50g 10 mesh 16.16+0.427° (32.3%) 15.23+0.802% (30.4%)
20 mesh 15.97+0.141° (30.9%) 13.60+0.353" (27.1%)
20 mesh 12 17.14+0.253* (34.3%) 16.23+0.322% (32.4%)
& 5 124.25+2.26° (24.85%) 101.97+2.53¢(20.39%)
4 mesh 132.88+3.34" (26.58%) 111.3042.99% (22.26%)
500g 10 mesh 134.80+1.26" (26.96%) 112.2842.52% (22.46%)
20 mesh 136.05+2.18° (27.21%) 108.93+3.17° (21.79%)

20 mesh 1 F

131.78+1.92° (26.36%)

105.63+3.62 (21.12%)

Data represented as mean (%) = S.D.
Means with different letters in the same column are significantly different

(P<0.05) by Duncan,s multiple range test.
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2I R T AP REHEHM REPZ R RIS L AS T ER
¥ E M ) k(1) K (ug)
& 5 397.97+6.94° 80.58+2.77%
4 mesh 427.19+39.56¢ 93.16+6.24°
5¢ 10 mesh 462.02+6.28" 88.39+4.28%
20 mesh 477.07+£25.85° 71.69+8.55°
20 mesh 12 © 556.92+4.06 53.78+4.74
&5 3631.52+133.55¢ 1080.94+48.81°
4 mesh 3888.90+100.71¢ 1015.40+44.79°
Calycosin 50g 10 mesh 4349.04+139.36" 1024.82+130.76"
20 mesh 4184.97+100.64° 1043.95+78.77°
20 mesh 1 T 4534.78+58.47° 860.24462.71°
& 5 41715.48+250.18° 8449.86+103.84°
4 mesh 40399.81+177.08¢ 8095.74432.74°
500g 10 mesh 48678.62+274.79° 7999.38+62.18°
20 mesh 50283.20£179.97 7748.56+52.62°
20 mesh 2 F  50513.31+135.48" 7571.10+£27.96°
&5 467.26+70.78° 55.78+7.35°
4 mesh 519.47+44.74% 62.18+8.63°
5g 10 mesh 557.59+22.69" 63.46+6.94°
20 mesh 566.34420.54° 40.2348.53"
20 mesh 12 ¥ 653.70+28.31° 30.57+5.26°
&5 4378.69+119.49° 777.32+30.63°
4 mesh 4812.22+116.03° 661.04+51.32%
Formononetin 50 g 10 mesh 5446.86+87.90° 629.92+135.70°
20 mesh 5293.63+77.99° 608.55£64.47"
20 mesh 12 © 5982.98+118.63° 521.48+7.76°
&5 47812.96+371.45° 4288.50+36.00°
4 mesh 49866.544248.64° 4999.48+77.36°
500 g 10 mesh 54251.31+359.67% 5574.48+65.58"
20 mesh 54599.25+262.66° 4689.12+20.62°¢
20 mesh ™2 F  53712.99+223.94° 4519.58+90.34°

Data represented as mean (pg/g) = S.D.
Means with different letters in the same column are significantly different
(P<0.05) by Duncan, s multiple range test.
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Time (min)  Flow rate(mL/min) 10% acetonitrile (%) 60% acetonitrile (%)
0 1.0 94 6
5 1.0 94 6

20 1.0 92 8

35 1.0 73 27
45 1.0 71 29
55 0.5 67 33
65 1.0 52 48
75 1.0 43 57
85 1.0 32 68
95 1.0 10 90
105 1.0 0 100
115 1.0 97 3

120 1.0 97 3

Lo v FEEP FL 22 B PR R R

Concentration mean £S.D (R.S.D)
Compound (ng/mL) intra-day (n=3) inter-day (n=4)

240.00 235.35£1.26(0.53) 244.5540.62(0.25)

Paeoniflorin 60.00 60.63+0.15(0.24) 61.29+0.17(0.27)

7.50 7.6620.02(0.28) 7.69£0.09(1.17)

50.00 49.78+0.45(0.90) 50.2240.10(0.19)

Calycosin 6.25 5.76%0.02(0.37) 5.80£0.02(0.30)
0.78 0.61£0.001(0.20) 0.61+0.001(0.19)

60.00 59.2440.24(0.41) 60.77£0.10(0.16)

Cinnamic acid 7.50 7.57£0.44(0.58) 7.6520.05(0.59)
0.93 0.96+0.001(1.01) 0.96+0.003(1.34)

100.00 99.55+0.88(1.47) 100.11£0.63(0.62)

Cinnamaldehyde 12.50 11.43£0.05(0.42) 12.03+0.02(0.14)

1.56 1.2940.04(3.32) 1.4620.03(1.86)

50.00 49.85+0.45(0.89) 50.1540.04(0.07)

Formononetin 6.25 5.77£0.02(0.28) 5.77£0.01(0.25)
0.78 0.61+0.002(0.31) 0.61+0.003(0.61)

220.00 217.4840.36(0.17) 222.5540.17(0.08)

Glycyrrhizin 27.50 25.07+0.08(0.32) 27.4940.09(0.32)
3.44 3.1240.01(0.43) 3.1440.10(3.24)

50.00 50.01+0.71(1.47) 50.05%0.18(0.35)

Gingerol 6.25 5.83+0.04(0.69) 6.08£0.01(0.23)
0.78 0.7240.011(1.58) 0.7840.016(0.79)
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Concentration Rrecovery
Compound (ug/mL) mean +S.D (R.S.D)

240.00 105.63+0.66
Paeoniflorin 60.00 107.38+1.45
7.50 109.79+1.96
50.00 102.49+0.74
Calycosin 6.25 106.37+1.21
0.78 112.42+2.76
60.00 105.78+1.68
Cinnamic acid 7.50 98.46+3.41
3.13 94.39+2.16
100.00 93.23+2.53
Cinnamaldehyde 12.50 108.72+2.87
1.56 86.33+3.83
50.00 104.61£1.27
Formononetin 6.25 108.19+1.06
0.78 111.52+2.94
220.00 101.67+0.89
Glycyrrhizin 27.50 94.15+1.46
3.44 89.58+1.97
50.00 98.76+1.45
Gingerol 6.25 103.96+1.09
0.78 114.88+2.53
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24 R FEYF AT R EH R RF PR R AR ) 2 BP0
8
Z4 £ SEA S 0] i (2) K(g)
b 4.02+0.37° (21.71%) 4.3240.15" (23.33%)
4 mesh 4.50+0.06" (24.35%) 4.13+0.06" (22.35%)
1p 10 mesh 4.62+0.09" (24.98%) 4.22+0.05° (22.82%)
20 mesh 4.63+0.02° (25.02%) 4.17+0.08" (22.55%)
20 mesh 14 T 4.70+0.03% (25.05%) 4.30+0.23 (23.20%)
& 42.55+1.16° (23.00%) 42.99+0.10% (23.24%)
4 mesh 44.49+0.70% (24.05%) 43.85+1.15% (23.70%)
10 p 10 mesh 49.42+0.70% (26.71%) 42.35+1.07% (22.89%)
20 mesh 48.84+0.87% (26.40%) 40.82+0.79° (22.06%)
20 mesh 4 T 48.63+0.91% (26.29%) 42.40+0.58" (23.02%)
& 351.0145.67° (18.97%) 335.3346.49" (18.13%)
4 mesh 395.50+10.49° (21.38%) 322.83+8.41% (17.45%)
100 p 10 mesh 413.50+8.95% (22.35%) 317.83+6.34% (17.18%)
20 mesh 404.12+6.43% (21.84%) 337.50+8.40% (18.24%)

20 mesh 14

400.67+7.53" (21.66%)

323.17+13.42% (17.47%)
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CREBE G R L2 A A

=l L 8
Z43 FEA S ) s (ng/l p ) k(ug/l P i)
5 123,124.4545,562.14*  29,900.98+3,747.02°
4 mesh 117,411.9042,013.23*  31,659.56+2,967.56°
1pi 10 mesh 116,635.90+2,200.88°  31,676.97+3,056.90°
20 mesh 121,073.5447,047.59°  29,463.29+457.87°
20mesh T 120,935.49+2,049.46°  29,943.54+1,001.83"
A 93,840.79+2,353.56°  29,487.93+1,154.57"
4 mesh 113,373.66+3,268.84°  36,195.29+1,978.25°
Paeoniflorin 10 p > 10 mesh 122,986.59+7,168.67°  31,189.29+602.89°
20 mesh 130,628.0246,355.33*  28,282.43+2,001.51°
20 mesh 12 ¥ 123,435.5149,68.64*  28,160.38+294.92°
& 69,948.31+1,361.19°  12,738.94+120.71°
4 mesh 84,162.93+320.87¢ 13,418.68+231.75°
100 p > 10 mesh 105,381.30+1,862.27°  13,362.33+1,099.71°
20 mesh 87,396.92+495.35° 13,138.61+129.87°
20 mesh 12 ¥ 98,438.86+974.40° 12,759.01+858.12°
5 401.72454.41°¢ 31.0343.15°
4 mesh 462.23426.14° 20.94+2 44°
1pi 10 mesh 598.54+7.29° 16.33+4.03°
20 mesh 590.69+41.60° 19.3742.59°
20 mesh 12 568.25+5.01° 18.04+2.18°
C 453.04+7.07% 47.17+1.67°
4 mesh 462.57+69.04° 54.90+1.85°
Calycosin 10 p > 10 mesh 683.52 + 10.47° 58.19+6.18°
20 mesh 687.09+22.13° 27.2945.63°
20 mesh 12 ¥ 392.70+19.42° 24.2342.23°
5 437.4343.07° 34.1543.29°
4 mesh 390.49+11.02¢ 28.04+1.17°
100 p &> 10 mesh 450.88+15.49° 16.76+1.38¢
20 mesh 541.03+4.48° 16.43+0.28¢
20 mesh 12 T 335.15+7.84¢ 16.70+1.45¢
& 2,177.99+112.48° 396.55+44.82°
4 mesh 1,912.08+137.65° 414.79+63.34°
1P 10 mesh 2,743.06+81.18° 569.51+47.89°
20 mesh 2,667.29+167.26° 432.10+39.06°
20 mesh 12 ¥ 2,765.57+57.46b 514.45+18.46"
Cinnamic acid A 5 2,115.17429.28° 406.78+20.86¢
4 mesh 2,203.07+158.52° 450.30+26.68"
10 p > 10 mesh 3,107.62+178.91° 577.78+14.54
20 mesh 3,262.65+193.65° 398.18+44.07¢
20 mesh 12 ¥ 1,979.40+14.04° 412.84+16.91°
100 p > 5 2,581.25+140.07° 149.98+31.45°
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4 mesh 2,125.17+45.43¢ 123.75+9.60°
10 mesh 2,285.16+43.51° 246.31422.17°
20 mesh 2,684.89+28.55° 207.02+3.74°
20 mesh 4 T 1,912.56+66.14° 155.86+7.71°
i 2,788.50+232.43° 467.25+28.32¢
4 mesh 2,703.64+303.55" 685.09+49.51°
1p & 10 mesh 2,782.07+83.18" 600.33+27.03°
20 mesh 3,061.37+300.53° 457.60+45.31°
20 mesh 4 T 3,059.63+130.31° 344.31+14.07¢
A 5 3,127.94+41.30° 1,127.52439.72°
4 mesh 3,177.60+223.06" 1,074.13+67.17°
Cinnamaldehyde | 10 p i» 10 mesh 3,272.74+166.81° 835.36436.84°
20 mesh 3,832.87+162.47° 1,103.41439.74°
20 mesh 4 T 1,766.15+19.84° 581.34+11.81°
Ly 2,656.08£101.37° 703.38+64.44°
4 mesh 2,405.20+45.52° 828.75+10.34°
100 p i» 10 mesh 2,464.18+24.38° 791.01+58.62°
20 mesh 3,075.53+82.42° 802.04+6.07°
20 mesh 12 ¥ 2,308.10+43.93¢ 699.11+39.36"
A 5 963.83+14.52° 57.99+13.81°
4 mesh 1,137.43+00.87% 58.71+7.65
1P 10 mesh 1,213.71+155.34° 58.44+14.93°
20 mesh 1,222.69+116.77° 63.15+7.29°
20 mesh 4 T 1,030.02+44.55% 56.3246.04
A 5 792.06+17.85% 71.1245.50°
4 mesh 735.17435.57¢ 82.80+9.27"
Formononetin 10 p i» 10 mesh 1,316.03£56.52° 95.96+13.03"
20 mesh 1,415.21+58.28° 91.63+11.59°
20 mesh 4 ¥ 826.25+31.37¢ 74.6448.18°
A 5 758.59+16.67° 35.48+4.26
4 mesh 699.99+9.56° 38.43+5.29°
100 p i» 10 mesh 756.80+15.34° 47.92+8.76"
20 mesh 970.7247.75° 49.38+3.77°
20 mesh 1 T 649.34+22.31¢ 47.2946.16"
i 46,929.41+504.14 7,908.88+342.53°
4 mesh 40,241.92+582.76" 6,205.43+621.39°
1p i 10 mesh 38,920.48+564.30° 5,312.54+299.01¢
20 mesh 40,608.49+1661.58° 5,938.07+152.58%
20 mesh 1 T 39,244.11+481.68° 5,681.42469.11°
. A 5 49,198.98+1,017.83° 10,180.44+389.67°
Glycyrrhizin b b
4 mesh 39,638.79+459.92 9,302.68+444.74
10 p > 10 mesh 39,674.9142,337.87° 6,769.24+88.22°
20 mesh 38,922.79+1,151.63° 6,655.81+455.35°
20 mesh 4 T 32,319.65+2,439.93¢ 6,831.75+104.21°
100 B > A 5 43,417.40+689.11° 4,397.31+405.16°
4 mesh 37,145.374365.48° 3,268.79+66.13°
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10 mesh 39,132.84+1798.78° 3,021.09+301.07°
20 mesh 37,384.68+359.19° 3,079.77+58.18°
20 mesh 1 T 37,777.94+129.47° 3,014.38+18.12°
i 6383.93+90.87° 224.14+25.19°
4 mesh 5066.24+622.69° 201.19420.57°
1p i 10 mesh 6554.14+312.82° 139.59+22.39>
20 mesh 6010.28+299.77° 113.41+7.48°
20 mesh 1 ¥ 6115.814241.70° 174.42+16.18%
i 2125.54+50.30° 321.00+36.14%
4 mesh 2631.99+76.82° 286.29+38.24°
Gingerol 10 p > 10 mesh 2468.15+63.77° 335.9247.23°
20 mesh 3662.77+173.20° 265.63+16.02°
20 mesh 1 T 1490.21+75.47¢ 205.99+36.53¢
i 1,916.91+31.47° 223.98431.39°
4 mesh 1,821.45+28.32° 170.52+21.24°
100 p > 10 mesh 1,943.86+45.31° 191.41+21.37°
20 mesh 2,311.26+85.99° 182.03+12.59°
20 mesh 1 T 1,116.08+48.47¢ 114.4649.18°

Means with different letters in the same column are significantly different (P<<0.05) by

Duncan,s multiple range test.
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