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Study on Quality Standard Improvement for Xiangsha Hezhong Pills

WANG Xiaowei', WANG Yanwei', WANG Haibo', SONG Hanmin', LIU Ruixin?, SHI Yan’(1. Henan Provincial
Institute for Food and Drug Control, Zhengzhou 450008, China; 2. Dept. of Pharmacy, the First Affilliated
Hospital of Henan University of Chinese Medicine, Zhengzhou 450099, China; 3. National Institutes for Food
and Drug Control, Beijing 100050, China)

ABSTRACT OBIJECTIVE: To improve the quality standard of Xiangsha hezhong pills. METHODS: Based on previous quality
standard of Xiangsha hezhong pills, the items of property observation and microscopic identification were revised. TLC
identification methods were established for ginger-processed Magnolia officinalis, Pogostemon cablin and Atractylodes Lancea
(stir-fried with earth). HPLC methods were adopted for contents determination of hesperidin, magnolol and honokiol. RESULTS:
The description of the appearance of Xiangsha hezhong pills should be modified to “yellow brown or brown water pill”. The
description of microscopical identification was adjusted slightly. TLC chromatogram of ginger-processed M. officinalis, P. cablin
and Atractylodes Lancea (stir-fried with earth) all showed the same color spots in the same position as the corresponding substance
control or reference medicinal material, and the negative samples had no interference. The contents determination were performed
on Phenomenex Luna Ci column with mobile phase consisted of methanol-water (40 : 60, V/V, hesperidin) or acetonitrile-1%
glacial acetic acid (52:48, V/V, magnolol and honokiol) at the flow rate of 1.0 mL/min. The column temperature was 30 °C. The
detection wavelengths were set at 284 nm (hesperidin) or 294 nm (magnolol and honokiol). The linear ranges of hesperidin,
magnolol and honokiol were 0.201 8-2.018 pg, 0.035 7-0.357 4 pg and 0.028 2-0.282 4 pg (all ¥=0.999 9). The detection limits
were 2.0, 0.72, 0.45 ng; the limits of quantitation were 7.0, 2.45, 1.61 ng. RSDs of precision, reproducibility, stability and durability
tests were all lower than 3%. The average recoveries were 99.92% , 100.49% and 102.08% (all RSD<<3% ). CONCLUSIONS: The
study verifies the description of character observation and microscopical identification, adds TLC identification methods for
ginger-processed M. officinalis, P. cablin and Atractylodes Lancea (stir-fried with earth) based on previous quality standard of
Xiangsha hezhong pills. HPLC methods were adopted to determine the contents of hesperidin, magnolol and honokiol, and can
effectively improve the quality control standard of the preparation.

KEYWORDS Xiangsha hezhong pills; Identification; Content determination; TLC; HPLC; Quality standard
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(EI) ARZE NP (D) 55 I3 BRZGM T il 1.1 {338

2559, F 2002 474 1= 5K B i 24 B LR B A 1Y
B = AR AL 2y H 56 ) il , HHA s A
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s b T 2 R B ) ), S T RS 44 24 b o)
AL, IR ARG B0 I00 H A A8 i T S e S -
AR IZBRUECANTE T B P 2 B s PR S 4 0
R o 2 i B O B S T 24 A T R AN S )
FLt, A (A RS A ALY BT bR v B 24 o T A A
B, R % i R RN KT 2 E D A e
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Waters 2695 %Y = 20 AR €0 35 4% , 40 45 Waters 2998
RIS 4 B 41 (PDA) K I 5 (32 [5 Waters 23 7 )
Digistore 2 178 )22 (A 35 804 iR R 4 (B -1 CAMAG 22
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GZX-DH-400-BS IT %Y H, #AE I T84 . XMTD-204 B4
At 3 AP I A VA (T BRI BT A PR FD ) 5
IKA C-MAG HP 7 B fm#ts (72 IKA 2 F)) ; KQ-300 7l
e A (R AT A AR AT PR A A ) o
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P& Rz A7 X B Sy (35 2 110721-200512, 4§ JiF .
98% ) \JE AN XF BE i (L5 110729-200411, 4l i .
98% )  FIE AN XF HE G (16552 110730-201112, 46 i
98% ) . E BKAEWEXT HE G (L5 2 110772-200404 , 46 i
98% ) .4 A ZFE X HE 5 (L5 : 111924-201006, &4 )i
98% ) \JAER X HRZG B (L5 1 121135-200904) 5 AR X}
HE 2 bF (415 £ 120932-199202) #4111 vp [ £ 5 2 5 i
SERFSERR s REIE G FIRERE GF 254 T 78 )2 (a3 A 45 1)t
A S T fE G i fb2s Tk r R i g &

i (fE[E Merck 2~ A, (3540 s HAGEH o ai, KRy
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TP AP AURE S IE 9, 201k A 2 FAE Ak (A
ARG R XY RE G B 1,
x1 HREER

Tab 1 Sample information

5 Figrs 5 il At

| Xl 081203 X BS00 &30 g
2 X2 090601 X BS00 &30 g
3 X3 090901 X 500 AEN0 g
4 \l 071003 Y HS00ALENg
5 Y2 080101 Y BS00LEN g
6 Y3 080302 Y BS00LE0 g
7 Y4 100301 Y BS00AE0g
8 Y5 100802 Y 500 ALEN g
9 Y6 110401 Y BS00LE30 g

2 HAEEHER
2.1 SPIREER

Jir b o T 5 A0 T AL P R R B kAL,
{HAE B XA T S PR S S TA R FL €8 L - B 8 R
AR AR A AL AP EIR A AR AE o MR (A B AR AS
AL
2.2 TLCX3I
2.2.1 ZJEFMYTLCY M BURS 10 g, b0, Jnf i
fit (30~60 °C)50 mL, K& INFA 1 30 min, 82T ; P8R
FH 1% S A AN AL 2 YK, BRIK 15 mL, B 3 A Sk
N2 IR ER BRI WA 1T pH A 2 2~ 35 LR L Tig
FEL2 K, BR 20 mL, 59 LR L BRI )Z KI5 L1
FlHedE 2 1 mL, BPAS A S . BBORH I 2t ) e 22 JEE A s
FAPERESS (F Y T AR LUTTA]) | 30t i 1 il £
DL AR BE, BPAS BT BRI o J3 ol BBUREA D I %o Bt
IR AN S X BE 5 4500 0, 0 28R B8 AR 1 mL 5 1
mg [V, RIS B S VA TR o W b AR i R
PEXT BRI AS 8w, SRR ok BE S I JEE AN X6} B i
W45 2 uL, 53l 5 F Al — R GF 254 Fitihil s 24 1, DA
O RE-N R (103, V/V) R R IF RIS IF U, i1, &
TFLIMEET (Wi 254 nm) FAGAR . 2550 R, 76 5 %) 8
i CO TR O A0 B R i T 3 R () 2 ) BRE
FLRAERE S TC T, PRI 1,
2.2.2 JTREFMTLC .G BUAM 10 g, A4, BT
500 mL [REE R, I Ak A 0k, hinzk 200 mL, % 4
PRI E 7% 5 AW E e Lk Z 20 B 2R
COWR 1 mL, B2 MR B, I IR I3 h, 73 5
LR OTRZ , BV S T . BRI D f: PR R 76 7 1
PEAE S, At ot 5 ) 45 76 b 2R, BIAS BH AR %o BE
W WU ETRIRZGM 1 g, Fie b i i 40 2R
RIASXS RE 2PV o BB Rk EEL ) R it o F ol
AR 1 mL % 1 mg BV IR, RIS BE ST W A
A VAR BT BV A 2 L, W B2 AP T %) B
VRS 1 L, 439 a5 F R —RE R G Tl 2 4 b, LA
A HEE(30~60 °C)-L IR L FR-vKBSR (95:5:0.2, VIV) A
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1 2 3 4 5 6 7 8

T 2 L2 SRR BT PEAE 5 2. JEE AN X R 5 3. R AN B X)L

4~12. 8 5 (L5 . 081203, 090601, 090901, 071003, 080101 , 080302 ,
100301,100802,110401)

Note: 1. negative sample without ginger-processed M. officinalis; 2.

9 10 11 12

magnolol control; 3. honokiol control; 4-12. samples (batch number:
081203, 090601, 090901, 071003, 080101, 080302, 100301, 100802,
110401)

E1 ZEMTLCEHGIEHE

Fig 1 TLC chromatogram for identification of gin-
ger-processed M. officinalis

JETEFRIRTE B, B, WL 5% 7 BB R A T, #AUX

WK B AT, BT HOE TR, S5 R BN RS

Xof Bt RS B 24 A i AR O, ) 0 b A it 53 1 S A

[FBERBER, BLBATERESL TC T, TRILIE 2.

T
9'!;

5 6 7 10 11 12

8 9

T LB A PR A 2. A B R BE S 5 3. 2R N B 25 41
4~12. 8 5 (35 £ 081203 ,090601 090901, 071003, 080101, 080302
100301.,100802.,110401)

Note: 1. negative sample without P. cablin; 2. patchouli alcohol con-

trol; 3. P. cablin reference medicinal material ; 4-12. samples (batch num-
ber:081203,090601,090901,071003,080101,080302,100301, 100802,
110401)

B2 JTEFETLCLERGEILE
Fig 2 TLC chromatogram for identification of P cab-
lin
223 BAR(EE )M TLC KR B 2.2.2" 1 F K4
TEAE A A S o BORE N 2 1 s AR () B
FE &, $242.2.27 350 A S T 25 kb 3, RIAS B
PEXT RV . OIS AR B2 A4 1 g, #642.2.27 300 T {3
S VR S T AL B, RPAS XS BRZS M IR . BRAE AR R X B
Al T, I B A | mL 5 0.1 mg BOVETR , BNFS Xt R
PRTRTR . T R IE R4S 6~8 L, A A S TR — R
G Pl 24 L, LA (60~90 °C)-PIf(9:2, /1)
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S RETFFETF B B, W5 L) 5% B s R R IR, T
105 CTFIMARBES B AW, B FHE TR, 4548
SR 785 BE S UG BE 24 b1 € S AH N B0 8RR
3 S AR ] 2 2 B BRE A, ELRA AR S TG T, TR LR 3.

3 4 5 6 7 8 9 10 ' 11 12

T LERAEAR (40 BAHAE i s 2 A AR XS BE 24 5 3 A5 AR ZEXF HE 5
4~12.4F 5 (5 . 081203 ,090601 090901, 071003, 080101, 080302 ,
100301.,100802.,110401)

Note: l.negative sample without Atractylodes Lancea (stir-fried

1 2

with earth) ;2. Atractylodes Lancea reference medicinal material; 3. atrac-
tylodin control; 4-12. samples (batch number: 081203, 090601, 090901,
071003,080101,080302,100301,100802,110401)

B3 BAR(LH) TLCEFEEE
Fig 3 TLC chromatogram for identification of Atrac-
tylodes Lancea (stir-fried with earth)

23 BEHESENE

2.3.1  WRWCHI RS EORE Rz OGS RS i, o FE e s
1 mL % 60 pg (I3, BIAS 0T BE ST . BUR fhiE &
WEAH, L2 0.1 g B THOR I RS B FRE R %5 A B
50 mL, FRAE i, K NI 1 h, B0A , FRRFRAE i
S, IER A AR R ) S, B AT e BRERIEV, RIAS
PSS W o F2E Ak T B ) B IBORE I, B A SR B B i
B ERIOAC R BAPERE i | Fe s i I 28 i A
HIFESEL O giisbeasri g

2.3.2 Mg {63%4: : Phenomenex Luna Ci (250
mmx4.6 mm,5 pm) ;A3 : 30 °C; FBIAH : HEE-7K (40:60,
VIV) s i : 1.0 mL/min; K03 K - 284 nm.,

2.3.3 RESEEMAMERETEERE  B2.3.17 W X
Wl VRS VR IR S Y TR B M o BRI TR A% L $2.3.27
TN G S HERE I E o SR EOR, A EIE I B R
U, BRAS AR EFAE B AT WAL T 2 000, X R
TERS 7 60 BE A g 0 A N A7 B G Tt i, &
AR L RS e K B JE S R A, ik DL 4,
234 RMECRFZLS TR R X A IS 5, i H ]
BAF 1 mL 58 B 201.8 pg FRORE IR S BRI 5 20 5Pk 350
BUZ M 1.2.3.4.5.6.7.5,10 mL & T 10 mL &,
DL R B 25, RIS 2R 9 Ltk R IR . 20 ) B |
IRLR X B S IR A I B, $02.3. 27 T A% A ERE
DE o DARE Rz 7 e 1 AL (X)) AR Ak bR EAE R (Y, ng) A
DAL AR FEA T L T, 7548 B 17 181 0 B Y=1.93%
10°X—9.72x10"(r=0.999 9) . 25 F B B b &
7£0.201 8~2.018 pg BRI X R BT
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C.IAMEXS BRI
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Note: 1. hesperidin
B4 #EEEHSHREGREE
Fig4 HPLC chromatograms of hesperidin
2.3.5 MEREE R WCRE] — e I (G
XD #5023, 27 N A SR R LRI 6 T, 2
R R B AW TEIBIRSD 4 0.1% (n=6) , R LR 2 1
RAFo
2.3.6 HEMEAE  BUE AR (55 Y3) L6 4,
TR 0.1 g, #4°2.3.17 TR J5 i il o 1K o 05 L, P
“2.3.27 TN ARG SR BRI E , LIAMR TR R
T SR MR 28 B 30.2 me/g, RSD Ol
1.2% (n=6) , RWIIEE R YT
2.3.7 kRO O IR B R AR A (D
F:Y3)IL6 1y, B3 £ 0.05 g, 735 E THE U K
P, 2 SRS S0 AT 1 mL 5548 B2 T 177.02 pg (%) B8
b A (42,317 IR J7 3L FOBTBC ) 10 mL Y I 40
mL, $% “2.3.17 51T B i B A 5 b B SR T I
“2.3.27 TN TG AR AP REREINE T SAUIRE [l R, 45
W2,
R2 EREMEEKRIKEER
Tab 2 Results of recovery tests of hesperidin
R, FERUCPREECHERE, MARRIFR, B, MEECE, FEMEELRE, RSD,

g mg mg mg % % %
0.0509 1538 1.770 3.297 99.38
0.0483 1459 1.770 3.202 9847
0.0473 1429 1.770 3.200 100.06
99.92 22
0.0489 1477 1770 3219 98.42
0.0563 1701 1.770 3451 98.87
0.0473 1429 1.770 3.275 104.29

2.3.8 KBRS ERREE  BC2.3. 170 F X B AL
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WO i, LA B G B, $242.3.27 T (2 % 25 gk A
WAE A3 B LIS 3 1,10 = LB A8 00 BR A 2 2 PR
SEIL R BT AR I BN A 5 FR 43514 2.0..7.0 ng.
2.3.9 fEtEikn  HUR A R (5 Y3)iE
it IR IR SR 0.2.4.6.10, 12 hif), 4%£42.3.27 55
T SRR A . 25 B AT U T B RSD
2.3% (n=6) , RIS AE = FCE 12 h N E
PR AT
2.3.10  REREm AT RS R (i
X1 f, 28R “2.3.27 WU g 458, 4 Bl 3 oA Ta]
N Y g4, B Phenomenex Luna(250 mmx4.6 mm, 5
pum) . YMC-Pack ODS-A (250 mmx4.6 mm,5 pm) .Kro-
masil Ci5(250 mmx4.6 mm, 5 pm) #EREI 2 I 312088 iz
Wom. R BETTEMRSD N0.5%(n=3), %
AT BT M R 4T
2.3.11 MM EENE  HBUSHOREE S 0.1 g A% AR
JE , 4%2.3.17 T Al S A M A A AL R PR 2.3.27
T i S AR 2 TSR R S, A TR 2
W BCEIE, 25 R W3 3,

*3 BEHSENESER(n=2)

Tab 3 Results of content determination of hesperidin

(n=2)
[ BT, mg/g s RS R my/g
X1 11 Y3 302
X2 18.0 Y4 456
X3 188 Y5 351
Yl 334 Y6 376
Y2 497

2.4 EfE FIEMEESENE

2.4.1 VWA EUSEAN G R, CRIEEA N T
T i, 0 AR 1 mL A3 S R ANED 60 pg RS AR
13 40 pg IR, BIAS 2 Fh AT TR A X BE SR IR . B4
Al I, WFAN B 2 g B TR RARBGR B E AR,
FH 3 A, KIS A R R I3 h, SRR LA I L
FIHAR G, 5682 2 25 mL B, I AR 2 208, 4%
A7, 0L, BER IR, RIS A . HeAh T L B RR B
AFN 5 10 Bl 22 JEE AN B AR ity , P22 T A T R T 45 sk
B BIASBH X BRI

24.2 fiEZME {63%4: : Phenomenex Luna Cis (250
mmx4.6 mm, 5 pm) ; 7k : 30 °C L shAH : Z5-1% UK
5 (52:48, V/V) 3 Jiik : 1.0 mL/min; K03 K : 294 nm.,
243 REGUEAMEALREERE B4 FRA
Xof HEL it A L A 3 8 VR IS e o S U 453 i e
“2427 WU G A F AR E . S5 IR BN, A5 G5 g
O3 AT, BRI AN Wy 58 RN JEE AN T S ANIK T
2 000, BAPEXT BRI AE TR A X BE S (T 4 A0 1N, A
TP i i, R BA Dy vk R G0l e LB R
Ifo A% E ILE 5,

PEZES 2020 45 31 2 1

0.012 1
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5 0.008 2
= 0.006
0.004
0.002
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rAY
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t, min
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t,min
B ARSI

i

AU

t") 1'0 15 20 25 30 3'5
C.f%'r;;}l;ﬁ’f'&?ﬁ
T LSRN ; 2 SN
Note: 1. honokiol ; 2. magnolol
E5 B fENBHSHEERIEE
Fig5 HPLC chromatograms of magnolol and honokiol
244 KVERRFZLE HURANEG F0EFMG G IR 5251k
s, 0 ) A A 1 mL % JEEANEY 35.74 pg R AN E
28.24 pg MYTR A X HE BRI 5 G 22 W B AR TR 45 o) Ry
B 1.2.3.4.5.6.7.8.10 mL BT 10 mL &5, DL
FEARG BT 25, BIAS R PN B S 0 BRI 1A
ZAIF R S VA TR AT, $22.4.27 TR (A3 S5 E HE AR
FE o A DAJEEAN RS AN B U4 AT (X)) SR AR b | I 2
XoF L (R AR (Y, ng) DN AR IS T2 Pk [l A5 S A N
[\ 5 28 Y=1.22x10'X—9.91x10"(»=0.999 9) , FIJ5&
AN R 7 R Y=1.68x10'X—1.04x10"(7=0.999 9) ,
5L F O JE AN R AR B 1A 53 0 7E 0.035 7T~
0.357 4 ng.0.028 2~0.282 4 pug Ju Bl N LK R R 1T
245 AEEERL KSR — R W (e
Y4)10 pL, 4% “2.4.27 WU F A3 S5 B SR dERE 6 I, 45
S JELRNER R AN 3 0 1 AL RSD 43518 1.4% . 1.0%
(n=06) , IR E BATo
2.4.6 BEEMIRE  BUR—HEEMS (G YD) HE6 4y,
B0y 2 g, FE 2.4 T T 7 v 28 A S L 4
“2.4.27 TR A A N HEREI A, DAAMR TR AN
Wy FUEFMG B 1 o G550, JEANS AN T34
35114 0.46,0.33 mg/g, RSD 4351 19 2.0% .2.0% (n=
6), K EEE MR
2.4.7  JnEREICRES  BE AN RE AN
IR (T YD I 6 07, B2 1 g, B TR
W RS EERRE , IS B IAEE 1 mL 5 AR 17.868 pg.
FEANE 14.120 pg FTRA X IR SR ($2“2.4.17 T 5
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PREHCH) 25 mL, #¢“2.4. 1735 R AR S R Ak A
PR, P 2.4.27 R (% S HEREIN E SR [T
HCEER KA K5,
®4  EAMEIEE R RN R
Tab 4 Results of recovery tests of magnolol
Wik, RESOTIERNGGE, MARRGE,  HIGE, MR, TR, RD,

g mg mg mg % % %
1028 1 04729 04467 0.940 10457
10180 04683 04467 0902 97.09
09907 04557 04467 0.909 10148 10049 2
09951 04577 04467 0.894 97.67
0.996 3 04583 04467 0914 102.01
10321 04748 04467 0922 100.11

®5 FNEFMERINEEYRILELER
Tab 5 Results of recovery tests of honokiol
Wb, RESPRUSANB S, MARUSANGR, B, DRI, FEIMBERE, RSD,

g mg mg mg % % %
1.0281 03393 03530 0.701 102.46
1.0180 0.3359 03530 0.678 96.91
09907 03269 03530 0.696 104.56

102.08 29
09951 03284 03530 0.684 100.74
0.9963 03288 03530 0.698 104.59

10321 03406 03530 0.705 103.23
2.4.8 KR SEREREL 24175 TR A X
VRS VR B, DA B O R, $ 1 2.4.27 T ik AR
VEREM S AR G 311010 135406 0 PR o
PR 255 AN R JEEA M B A I R 4391 47 0.72.,0.45
ng, E i FRAMIH 2.45.1.61 ng.
249 FEMRE BRI (95 Y3) ik
LI EIR T CE 0.2.4.6.,10,12 B, $442.4.27 55
TG SRR A o SR AN | R AN 0 1
RSD /3510 1.7% 1.1% (n=6) , ZBSHR S0 AE E IR
THCE 12 W et R AT
2.4.10  AFEFEm AT BRI (i
Y3)ikiE, Z M “2.4.27 I @Ak A, 43 (8 3 FhAS [
SR EAT , B Phenomenex Luna (250 mmx4.6 mm, 5
pum) . YMC-Pack ODS-A (250 mmx4.6 mm,5 um) ,Kro-
masil Cis(250 mmx4.6 mm, 5 pm) FEFE 2 I 313 5 AR
T A5 EANE A AN & i) RSD 43 A
1.5% .1.3% (n=3) , R WAy e i Ak i M R 47
2411 FESSREIE B RERAE S & 2 g, WEFR
FE L F 2,417 T A VS VR A v A B A 12.4.27
T €8 3 45 1 A D IR T AN B | RN R AN B A
AT 200 O34, 255 R Lk 6.
3 itig

AR A AR S — RGN T
T, T BRI A B 148 4 o P R b 25 e
BCAMA R ZAR B R 254 SRR, AR I R
il T 2 B A BRI 7, LA Bt 20 ELAT A T REAE
P bk R . AT AR DR L B A o
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®6 B FEMNBSENELER(n=2)
Tab 6 Results of content determination of magnolol
and honokiol (n=2)
W5 BAEAE mge  FIERESE, mg/g

NG AUANR 2 I

A mg/g

X1 L1 0.5 L6 22
X2 0.8 03 11 27
X3 0.6 03 09 20
Y1 04 03 0.7 13
Y2 03 02 0.5 15
Y3 04 03 0.7 13
Y4 05 03 08 17
YS L1 0.7 18 16
Y6 0.7 0.5 12 14

FOJERN b, TP T 4 4 i R GE 9T T4, 0 H A
FG A, Z2RAN R AR () (AR ()
FER G TLC LA, AR S B2 17 JEEANS FRANS i)
HPLC 5 5 5E
3.1 REFRE S BREHELRI A

JE bR v R SRR S 05k 523 , PR AR AR v
ASOR FE P 43 2 53 1 S AORRAE A T T RS B k.
AR il SRR P SRR BN < o A A AR, BEJEL AL
WIS 5 PRI R A L v B R 21 8, RIEDZE Z AT
FEJEL | ML 5 e b 5 SRR 36 A A0 i 2 2R D 52 2 A1
T RER R, MO N & SR AR s LA ey 5 rh SR R iR 2
LUTCAe, TR, BE R 5T JE2 % 7 pm,
F R AL AR 240 A R L €8 SRR s AS R T A i
Shih s AENRE L84, BEA PR 28 ; RS £ it ik
WK 32~144 um, fE7E T RO AN s HAE . 2B 8
1A 2010 A RR AT 2015 45 R 25 M A S
SRR A3 B < N b B2 A7 20 B B < PN b g R BE 4
M1 FAEE VAV, H I AR LT Sk
AR HARE & B R S HE R R Bz v SR e v RE L 2L i,
NGy BB AFAE T v S R VR 240 B v A B R
ELBR Rz (BE T Rz ERIO AR B L e R 4 A0 i Y A
TS 7 ShAFAE , JC & TR, LR R R AR
PR BAREIE & SR I A, O IRU A B RE
Tk,
3.2 JREAWRESR TLC E LR TR #

R T VR TLC %50 7 vk A FHAR B | A 52 5% 45 200
TLC % 5030047 1 e P8, £ 1 X 52 TLC 250

SRR 2 BRI DL ROANTR T AR A

A AT T 2552 B 58 [l o 7~30 °C 1R E %
LI A 259 ~T75% , 38)2 5% Wk AGE 1T i St
T 2 FAE T CF S T G ks Tl
WS A2 P2 7= o 85 0 o, A b 4530 TLC 2851
AE IR TR LA AS ] i B2 €0 3 90 A 250K
B 25 R (I 0 T Y REAS BRI — B S IS5 R, &
AR S 22 HH B0 (S B s

AT R S B 22 R AN ES T TLC 2551

HEEZGS 2020455 3185 2



I 5 SR FH 7 3 ik (30~60 °C) A [l 37t $ U e 46 A F
A0 FR Ty % (R P AL A (A5 TR A 2 A
Gr BRI 2% | TR P AR SO 1% 0 WU R A 1l 2 B T4
BEA AR T T g o B ROR

SEHAEXS TR AT TLC S BRI, B 2K 2 ik
VBB IR £ Tk [ 3t 1 R I RIOCR, , 45 2R 2 R Uy
DT S A TR BE Sk 22 AN 5 %0 iR A
AR B AR AR B A TR L AR PR, REIS BB )
TLC 43 B 2 53R

UEAN, B TAS S A T R B ERED AR FE T R X
SPGB AR BT B B S AR BT i R RN
B B A S5 ", 2 F AR T B SR I
VW 28 7 TR A R T S5 (BB TG S X 3 Fh 2y
WA B T T S ), AR O A ARIF 5T, 3X 3 Fh 2 44 11 TLC
SOEA Rr it — P 5 . MIZEER (1) TLC
Yo b, S R A B R R A TR
JEFFZ5AF I, PTG i 33 43 5 R A (BRE AT AT, (ELIH
PEXS AR AT T BOIRAR N A BT bR
3.3 BMERERSENETHIKH

TEWFFEAS RS K 04 B el 2 T T, ) 4%
TAFERBGA 7 (50 9% HIEE | L8 A RIREUS 32
R $RI0: A e A Bk (2R IRER G ) AR R 42 HL
AFIE(0.5.1.1.5 h) LA KA [R5 5 245 14 Aokt b (5000 1
200:1,100:1.,50:1,25: 1, mL/g) FIBCR ; TEWFFE AN
[ AN Rl el R I L = 7 7 - N il
PEIOA ) (HEE 509 B . ) AN [ IO i GEE 7=
PRIGE Ol SR G R ICER L) A [R] £ U ]
(3.4.5.6 MR . e iR ER R S HEHUE 2
FEWRE T ASSCR A MIFE SR 851 75 fill 2

W2 R A R B AR AL PR, RN Sh )
YIRS S LR MR AR B 4y, OF AL A Al 1k
2 PR AY A RS A R 0 o, A B Ak 2E a1
OYEAR MTZE R AT S L BR T AR sk
H B B8 2 A AE TR A 7= T2 e B A s g e, —
i 22 R BG4, DR L BB A48 7 AN [a] A= 77 4l
7 it O 2 S ) O R A R A R TR 7 X A
ARMFFEXF AR ZEAVE B O B 0 AT e AURE S A 5 )
ELER R, 2 AT A B P 22 S XAk 3
77 it v B S BV Ly 18.0~27.7 mg/g, T Y Al
(49 6 L7 ity HH RS B B YL R 30.2~49.7 mg/gs X Al
3L it AN FE RN 5 T 4 ) 0.6~ 1.1,

PEZES 2020 45 31 2 1

0.3~0.5 mg/g, Y £k 6 k™ fib S AN  FE AR 1% 1

TR 0 0.3~1.1.,0.2~0.7 mg/g. M%7 b 19 JE AR

15 R EANE & B DL 25 BN , FHE A HE A

4D JEE A N3 AR A N Ry 5 R B ARLAC B T DL, XAl ™ i

2 iR U AELYE L 2.0~2.7, T Y Ak 7 i Ry

13~1.7(an 6 /R ) o MDA X6k ZZHE R i 25 il 5

SEHLH S BT AT N B 43 AT B SR R AR AR AL

AR CRI A 77 il AFAIE , S SERRAE FIAF D A b AL 25

M7 IR, R A7 T2 RA BV R . BRI

5% 52 W58 ) PR DL SR A0 BRI, 4518 AT RBAAAE — 2

s 22, 8 5 E— 2D WA B REASHEA T 3 A RS I, SR T

WL DL BRI B s SRAT T AR S B B B

D T8 FR B o3 (R B2 AN S RS AN ) VR A4S i it

PR bR EAT —E A BRI R0 -

25 ERTIR AW AE A RS AN AL B S R v A
AT 7RSS | A ST H B2, 38 1 22824
EAR(EE) JFEFR TLC %50 )5 i, 3R F HPLC ¥
W T #8 B AT JEANED R RN (4 5 i, BB A Ak 4
f A i 8 B R A AR
Sk
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