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W OE AWM. IR RARS PR R E AR A ILER ckvd Dt AR S ik AL e Tk, S
o R B ACRAR &% (HPLC) %, &% 45 % ODS SP Cus, A 484 THE-0.05 % BrBR 7 ik (A B 2R L) , ik % 1.0 mL/min, 4] 5%
¥ 4214 nm, 422 4 30 °C, #AEF A 10 pL, #7842 AR 4 254 22 38/#.(10,20.,30,40 min) T GRE 5 3 4 50.60.,70 °C) J5 %]
& 18 BLAF 50 2541 I E KB BH AT P 5 AR R 09 e s AR & RIS AT RAF R e A xE IR (1) A RN 3547, PR IRAR 2 2h 400 21
PE = HAe Lok, SR RAZI RABE L4 UER ki =K B-HL A M 49 4R E R St TS B 2 A1 A 25.56~409.0,2.05~
32.8.6.36~102.0.9.14~146.0.8.62~138.0 pg/mL (73 =0.999 2) , 45 % & A& M & I X3 a9 RSD 3 <2.0% (n=6) ; £ Z IR
%% %4 0.34.,0.62,0.11,0.14,1.20 pg/mL , @] FE % %] % 0.10.,0.19.0.03.0.04,0.42 pg/mL; F 34 AnAf =ik & 2 %1 4 101.3% .98.7% .
99.0% .99.6% .96.4% (RSD 3 <2.8% ,n="6) ; & &, R H 2 R B, # 10 min-50 CIEF 89 hm T k89 s K, 3B AR 2 2541
FAR B KRB AEFIUER vkl =M - A S a0 45 HPLC AT A TRARE M F 5 A m a0 &2 E , Ak
RACLE R 5T A IBARA T A 7 M e o ek AR E

KGR B A NE e T HRURAR G IR R E R E NI E

Content Determination of 5 Components in Curcuma wenyujin and Optimization of Processing Method in
Production Place

ZHOU Aizhen',BAO Zhenbei’, CHENG Bin', ZHU Xiaoqi'[1.School of TCM, Zhejiang Pharmaceutical College,
Zhejiang Ningbo 315300, China;2.TCM Pharmacy, Lugiao Hospital of Taizhou Enze Medical Center (Group),
Zhejiang Taizhou 318050, China]

ABSTRACT OBIJECTIVE: To establish the method for simultaneous determination of curdione, curcumenol, germacrone,
furanodiene and fS-elemene in Curcuma wenyujin, and to optimize its processing method in production place. METHODS: HPLC
method was adopted. The determination was performed on ODS SP Cis column with mobile phase consisted of acetonitrile-0.05%
phosphoric acid solution (gradient elution) at the flow rate of 1.0 mL/min. The detection wavelength was set at 214 nm, and
column temperature was 30 °C . The sample size was 10 pL. 18 batches of sample medicinal materials were prepared by
steaming-drying (10, 20, 30, 40 min), or cooking-drying (drying temperature 50, 60, 70 °C ), and then the contents of 5
components were determined. Relative relational degree (7;) obtained by grey relational analysis method as indexes was used to
optimize the processing methods of C. wenyujin in production place using. RESULTS: The linear range of curdione, curcumenol,
germacrone, furanodiene and S-elemene were 25.56-409.0, 2.05-32.8, 6.36-102.0, 9.14-146.0, 8.62-138.0 pg/mL (r=0.999 2),
respectively. RSDs of precision, stability and reproducibility tests were all lower than 2.0% (n=6). Quantitative limits were 0.34,
0.62, 0.11, 0.14 and 1.20 pg/mL, and detection limits were 0.10, 0.19, 0.03, 0.04 and 0.42 pg/mL, respectively. The average
recoveries were 101.3% , 98.7% , 99.0% , 99.6% , 96.4% , respectively (RSD<<2.8% , n=6). The results of grey relational
analysis showed that the relative relational degree (7,) from the processing technology of “boil for 10 min-drying at 50 °C” was
greatest, which had relatively small comprehensive effect on the contents of curdione, curcumenol, germacrone, furanodiene and
p-elemene respectively. CONCLUSIONS: Established HPLC method can be used for content determination of 5 components in C.
wenyujin. The results of optimization can provide reference for the selection of processing method of C. wenyujin in production
place.

KEYWORDS Curcuma wenyujin; Content determination; Processing in production place; HPLC; Grey relational analysis method
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B4 250 T 25 1 S M A AR A A ol 2,
AT PO BT Bk 5 2R 2 BE M, inFR =
P FEARRE A LA (75 THER ) kIR 0 | B4 I
A3 EL A A () 400 o) 98 40 o A R S R A L 1
AIVE FIE) 3R i FRAR P p-ME A M S5 B P |
AR I VR AG ER A VE ™ s 3R W SRR EE A LI %
BA BENPLRBURIMER, ST IRARS B &2y
T I &N Ak @z 212 6,

TE Hb 24 B8 BN T 5 R TR B 2 b b 1 DG
N2 —, B R 2 2y b 0 i, o R BLRY B
TE 25 B BURAL |7 b Ak 1 TG & T I8 T R T K-
W25y 4 B O T TR g { Bl e e
JNBR”Z58F , 7= AR W IR AN, © AT 3T 900 41 H AR 85 i
S S FARG 25 R (RN T A AR U, 2015 ARG
] 24 ) (—38) (LA fape ™ 2 W™ ) B Bn 1 i 4%
F R R G RIS PR VRV RGN, 26 sl B Bl 0, R
Jei T RIAS s T bR v ORE T bR 4 51 L RN £
TS5 7K 43R A0 Ay A I, e = ) A G
SRR H o AL X R SRR AR 4
2B 7 i ) TR & TR, 45 L8 N 1)y vk R R A K
IR GEKE G PRk B R F T, FHFE a3
L, A TG A B SR G , Bt TR ) . ik
S 2 LS N U5 % I R AR G N T AR
ZHAR AT EAR S AR PR ERE R R B 72
ARG A AR P T 06 SR , JHL 7= i T T2 i
Feya A A=Ak

T RS 4 (A R ZE T AR A2, AR AR AR, %
T8 FEN (30% ~40% ) (A et IRAR & 256 5, 45 A
83 ZE B N T AR B, WARMENS T, 4 5y ) B e AR
JR LG A58 AL BLS 5 T R AE i8S
FEHBSE BRI B o A SCHE R AR BIERN 06 i Lty |, 2
ARSI 2 HE R 2 LS A A i 3R
TP FEAREE A LI R U BRI 5 Aol
TEMNFE A5 , R S R €3 (HPLC) 1k g7 I AR 42 25
A B I ) B R A i RS B K B ORI A)
BT X LTS 4 24 14 0 7= b n U I A TSR A VRN, R
FLIE T H 25 RHIRAR 4 10 77 H TR0 B SEAN SRR 6
et

1 #e
1.1 {88

DGU-20A Z 4 HPLC 48 ( H AR HARA A 5
XS105 HLF 43 #7 K (Fi -1 Mettler Toledo 28 ] ) ; BS124
SH TRV (fEEFEZFBFZHARAA ) ;
SB-5200D /A 1 EHL (T OB 2 A R e 0y A BR
45w ) 3 YF-150B M iRAIL CH v Fim 2 1l 7K D3 il 25 ML B
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5dl) s CT-C HRIE AR TL IR BITH ML R 254 PR
23] ) 3 ZGY-500 A5 A 5 (2 N BRI 25 UACA R
75 F] ) s DSH-50 PRHUK 4300 7 A (i PR 2= A A
RAF]D .
1.2 #HmE5iR#H

FEAR W (65 : 111800-201302, 4fi i . 99.8% ) .3k
ABE (S : 100185-201007, 44 : 99.9% ) M4 LA (3t
5 : 111665-201605, 41 J&F : 99.8% ) . ik W — 4% (L 5 .
111824-201102, 4l : 99.4% )  p-1i 7 ¥ (HL5- - 100268-
201402, A4 : 99.4 % ) % RE S B0 F rp ]2 2 A
TR s HEE L N6 R il , 450 /A 4l 5 IR AR
SR EEZ M T 2018 4F 1 H R, 77 b R Wi V148 WM 7 B
LLEH , WL 20 i e R B A M AR AR S e 2R
FE DAL 42 AR
2 AEEHER
2.1 BEEHMHARMNIAE

AR 454 i R , 43 n FR OB S I AR 4 24
¥1500 g, FZEZE I NI 10588 7K, DLk SR 4G 11
B, #6328 1 R S IRD N T 7 B R AR A A e T A 3, OR
ARG NPT 2 Bk G 12 % 224 (253 E AR
L 159 ") B R, 2 B BT B T R AL R
7,5

x1 BHEARSHMMNITHENENHER(n=3)

Tab 1 Samples of C. wenyujin processed by different

el

Zl &

S

methods in production place(n=3)

A AT o et TR o
L E]?nii }Jg:gu Ak ) W [,jzni wg“?u AR %
S0 0 1220021 || sl 20 0 1229005
ST 0 124015 || si 0 0 12314010
ST 0 RIsH0B || s 0 142018
) 0 22020 || SB 30 0 12234022
) 0 4007 || sl 30 0 1210404
62 0 10010 || S5 30 0 1274021
) 00 R0l || sls 40 00 14303
) 0 12308025 || ST 40 0 1239012
9 3 0 17£025 || SI8 40 0 1219016

22 FAZER FHAEE B4 ILER KE % p-HEE
H&ENE

221 @AM @i%k ok ODS SP Cis(250 mmx4.6
mm, 5 pm) ; FE AR N5 (A)-0.05% BEFRIA W (B) , B
JE Y B (0~20 min, 50% —60% A ; 20~25 min, 60% —
65% A ; 25~30 min, 65% —80% A ; 30~38min, 80% A ;
38~40 min, 80%—90% A ; 40~50 min, 90% A ) ; Ji i Jy
1.0 mL/min; & 214 nm; AR 30 °C5 AR5
10 uL.

2.2.2 WWMEIRS (DRSS RS ER AT 5 . 435
HFEAR i FEARE e LI | Wi s | S I X

TEIEE 2019EE05FEE



RS, B ARSI, P B e R 220,
PRFEAR R FEAEE 2R LT | kR 0 | B4 A I o
U4 918 0.852,1.025,0.848 ,0.914 . 1.724 mg/mL 1
B — X BRI AW o J TR 2 W AR T A Y e
T 5 mLAE G, 0 R R 2 2, A5 R
FEARBE e LR ki — s | B-Ma s 1 Jo e vk JEE 53]
70.102.0.041.,0.025.,0.036 ,0.344 mg/mL TR & X FE
VSR o (2) s it V5 W A T 45 o BB ST IR 4 25 M M oK
1.0 g, K& 2 A 5 20 mL, %5 28, FR i, (DK .
200 W, Ji1% : 50 kHz) &b 3 40 min, ¥ ; 8 T 4R | 2%
FE, FRR BT, P R AR UK i BT o, 55, 40 0.45 pm
UEIE, IS IS W RS .

223 ROGUEMMEEL RHWRIC2.2.27 WU R A A
R VAU B P IRAS 10 pl, 2. 2.1 T B (3 26 1F
PEREINE e SRt ] o S5, ARl i o 2 ] 4 25
FEIRTF 1.5, e A B LR g 1A /N 20 000,
2 A P Ve AR R ] LI 1

I

FA M

0 A

A2 LA ST

t, min
AJRA X RS TR

t, min
B AR

Bl BsakEtkE
Figl HPLC chromatograms

224 ZMICRFEEHE FEWIRC2.2.27 0 F A |
FEARREE A LI PRI 0 B-AE A M B — ) Bt I
W% 2.4.0.16.0.6.0.8.0.4 mL, & T 5 mLiE i,
T ER R R A B R AT 5 R 2 AR BA R B R4S 54>
Jo VR JBE 1) R B BV TS, 62,2, 17 0 B A
HEREINZE | LA BRGS0 5T VR B R Al () e T
PABKR () HEF TR o 255 38R W AR EE e
LT PR IRG 475 | B-AYa 75 s P A o o2 Yk MY 1Rl 43531
H 25.56~409.0, 2.050~32.80, 6.360~102.0, 9.145~
146.0.8.620~138.0 pg/mL (3 =0.999 2,n=5),5
YRR RFBERAERIZR 2,

2.2.5 KPR KERREE K EC2.2.27 0 R

HHEEZG 2019 4F5 30 B4 3

B0 IR A W i, B RIS L 4% 2.2 17 TR

TR HEREIN A , AEAR 1 L (S/N) g 3 S AGIN R, S/N

10 BT E R, SR AR 2,

F2 HFESHEIFARE KMCE WNREEEMR
(n=5)

Tab 2 Regression equation, linear range, detection

limit and quantitative limits(n=5)

%5 BN SR, pgml o B pgml FER, pg/nl
HARZH  p=844 003r+464.33 25.56~409.0 09999 0.10 034
HARE =496 073+201.29 2050~3280 09997 0.19 0.62
B4 LB y=3% 10526132 6360~1020 09999 0.03 0.10
TR y=3%10°v+58.695 0.145~1460 09992 0.04 0.14
PHER y=1712670-42075 8620~1380 09999 042 120

2.26 KRR KA WIRC2.2.27 WU AR A X IR
ERVAR 10 pL, 4% “2.2.17 00T 35 S5 R SLHFRE 6 1R, 10
SRR, S5 FOR T FEAREE AR LT | kg —
I | p- M5 7 M g ET B A RSD 43 %1 4 0.12% . 0.18%
0.12% .0.09% .0.69% (n=6) , 2 B FAE 4 KLU
2.2.7 FUEMERES  OREEEWIRC2.2.27 WUN AR
W10 pL, #c“2.2.17 W0 N gk &4, 05 F 0.2.4.8.12,
24 hFERENSE e SR s R . S5 5, 3R R R
e A= JL T |k W A B A s U T B Y RSD 43 51
0.88% .1.70% .0.49% .0.54% .1.90% (n="6) , F WL
TE 24 h WHAG AT HIRRE 1
2.2.8 FEEMRE BUSTHES, IR 2.2.27 00 i
VWA 2870 A T 45 6 O B I, 452,217 15
A E SRR E S kI T . S5, 3K
p N - N AN B N R B N S e i )
RSD /3514 1.6% 1.9% 1.5% 1.1% .1.4% (n=6) , %
W1 e B A P R AT
2.2.9 AR B S SR STHEM 0.5 g,
A3 BTN S (R 6 B, 32 B 2.2, 27 100 5 i 1Y)
AT AT 45 6 40, #52.2. 17 TR (i 45 A AR
JE 10 SR W T AR F 1545 B4 B e [E] i & RSD .
SERL R FOR I FEARPEE A ) LI | K s B
F W S B RE [BLRCE 4> 312h 101.3% . 98.7% .99.0%
99.6% .96.4% ,RSD 43 55 2.6% . 1.7% .2.7% .2.3% .
1.3% (n=6) , W3 3.
2.3 HRNELERREIH

43 A BG4 AN [R) 7 2 TR 250 (S1~S18) K A
1.0 g, 4%2.2.27 WU T AL 3 W i 25 B FA Tl 4 3 4
Fie 2.2 17 BT Ao S5 A pERE I A, THARLIR AR 4 AN R 7 vk
T2 0 A 5 B A 5 i, SR IR 4

HRHE 2 4 TP a5 5 DA AR ST & FER I 3R
P A 2F LR | Wk R A - M A A 1 5 i AR TR
BB A AN T 771 CE-HET ZE-HET) SR AR R 2 il 5C
BRI, 25 R L 2.

China Pharmacy 2019 Vol. 30 No. 3 - 383 -



®3 SMBSEKELER (n=06)

Tab 3 Results of recovery rate of 5 components (n=

6)
WA BEREE, ug AR, pg AR wg MFERILCER, % FIEERICE % RSD, %
HATE 09942 09372 1909 976 1013 26
09932 1.968 1040
09950 1.945 1014
09908 1919 9.1
09918 1.940 1011
09930 1971 1044
HAE 004235 0.04100  0.0822 97.1 9.7 17
004231 0083 4 1002
004239 00823 974
004221 00826 9%.6
004225 00823 977
004230 00839 1014
LR 02744 02714 05437 992 99.0 27
02742 05347 9.0
02747 05401 978
02735 05453 1001
02738 05372 97.1
02741 05550 1035
WK 03318 03526 0.6825 995 99.6 23
03315 06933 1026
03321 06774 979
03307 06728 97.0
03310 06748 975
03314 0.6943 1029
PR 03189 03103 06233 9%.1 9.4 13
03187 06155 95.7
03192 06174 9.1
03179 06211 977
03182 06161 9.0
03186 06134 95.0
T4 BEEAREAFEMINAMABSNED SN

ELER (pg/g,n=3)

Tab 4 Results of content determination of 5 com-

ponents in C. wenyujin prepared by different

processing methods (pg/g,n=3)

Ff HACH HAR kL WM -
S1 31790 0.104 0 09187 1.2800 04850
\Y) 31740 0.0973 08522 11700 0467 1
S3 3.096 0 0.0916 0.769 6 1.026 0 04260
N 29200 0.1043 0.7193 09170 03309
S5 27200 0.09 5 0.669 6 0.8829 0.2517
S6 25340 0.0870 0.6009 0.764 2 02504
7 23330 0.0804 05055 0.5580 0.196 6
S8 21080 00715 04521 04117 0.1771
9 19780 0.060 4 03926 03823 0.1298
S10 29390 0.090 6 08193 13780 0.5022
Sl 29450 0.086 7 0.769 6 13140 04862
S12 28940 0.0859 07255 12330 04313
S13 28580 00784 05537 09291 0.348 6
S14 26280 00703 04926 09151 0.303 6
SIS 24370 0.0033 04175 0.7709 0.268 0
S16 20120 0.0518 04202 0.5367 0.1910
S17 1.3480 0.0474 03611 04271 0.170 8
SI8 17790 0.0417 03254 03922 0.1457
- 384 - China Pharmacv 2019 Vol 30 No. 3
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Fig 2 Relation map of different processing methods

of C. wenyujin and each component

H 2 4 S &1 2 Al i, SR A -BE T T 200 TR AR 4 24
S, 7 10 min-50 CHET T ZHIA3 AR (S IR
T I 2E LR | R s A AR A A ) B e, B 20
min-50 CHET T2 MR AFE L (S4) rh AR B 5 8 fe ey 5
K HZE-HET 200 TR AR 4 25 BT, 7% 20 min-50 “C it
T A i (S10) H A g2 JLI 1K Rg — 5 Fll
P Y B AR, 75 20 min-60 “CHET T 2145 1)
FEA (ST HFRAR 1) & S die o BT 28T T
LA AT A, A 10 min-50 CHET T2 HI15 ik
i (S1) A3k AR R L 4 4 L AW 1Y & i e, & 20
min-50 CHET T2 M5 ARE L (S4) Fh R B & i ey
MiZ& 20 min-50 “CHET T ZHIFSHE 5 (S10) Hrmkmg — 4 |
B & iR R o
24 BEEHHMARMIAESEERSSEREX
BRSTHT

BT 23" WUR S5 AT, AR 1~ 2 DM8AR o %
I DA UL A0 2 TR 4 24 A i e AR T ik
PRI , 2835 SR R €8 DI 4 Birids™, )i FH DPS 7.5 G4k
AR AR 4 245 A AN [N 1T s S5 3R 0 R I e
A DT | K MRl A R A A 0 S 0 1 B P i S A T
YRESS: g TIPS 7S 8 0 N ) [ I R0l w6 Y5 %
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YRR DL e CERIR AR 4 254 I T vk
24.1 ZEFFHINTERE  RIKOCEREEY, 5
AR 4 25 B TSR — IR G R GE , AN [ 6
o3 R T R, AP U 1 & Sy — S Kt (O
) AT R . SRR B A, B S
PO R bR AT m I, RV SO0 P 910 (X, (=1, 2,
Beveeee nsk=1,2, 3, ms AAWFFE HPRAR 4 245 B B
Bon=18, TR m=5) . WRILSFHFIIN (X},
H AN O R AR B d RAE s e 22 S5 7 81 0
(X}, HH o SRRSO AR AR 0 B/ MELZE AR (k= 1,2, 8-+
m)e
242 JBUREHREAE AL TS B AR R A
SRR TR, A SCR P (AR A 4 R SR iR B 4 2
KO V=Xl X (Y A A AL BRI B8 L X iR
i, X R n AFERL S kSRR I EA T A6 A b 2R
LERIA 5.
®5 BEEARMIZGHMERPLFESSEHER
XL R
Tab 5 Results of data format processing of 5
components in different prepared C. wenyujin

HH B RACE EAE WEE  mCR pNER

RS2 I 12337 13278 1536 1 15070 1.569 6
) 1318 12430 14249 13775 15117
3 12015 11700 1.286 8 12080 13786
54 11332 13316 12027 10797 10709

S5 1.0556 12320 L1196 10395 08146
S6 09834 L1113 1.0047 08998 08104
7 0.905 4 10270 0.8452 06570 0.6362
8 08181 09134 0.7559 04847 05731
59 0.767 6 07722 0.656 4 04501 04201
S10 1.140 6 L1570 13699 1.6224 1.6252
SI1 11429 11079 1286 8 15471 15735
S12 11231 1.096 8 12131 14517 13958
S13 L1091 1.0020 09258 1.0939 11282
Sl4 10199 0.8984 08236 10774 09825
SI5 0.9458 0.8083 0.698 1 09076 0.8673
S16 0.7808 0.6622 0.7026 06319 0.6181
§17 07172 0.605 5 0.603 8 0.5029 05528
SI8 0.6904 05335 05441 04618 04715

gl ®b 12337 13316 15361 16224 16252
BE 06904 05335 0.5441 04501 04201

243 XKEKRBOTE B AKXOC 0= (Amt
A Y= Yo | 4pAne) [Awe=min | Y=Yy | , A=
max | Yik_Kkl si=1,2, nyk=1,2, m,pﬁ\jﬁj\;@?
FE, — W HUE N 0.5, FRITFI ARG b =(A" it
PN W)/ Y=Yy | +pA° ) [A" =min | Y=Y, |,
A ww=max | Yi— Yy | 1, PFEEIRAR & 25 AR i 1%
FEXS TR I ZE S5 75 I I R 5

244 CEREEMITTE S5 Rt 7E°2.4.3" WA R

SRR . S AR D =S L

HHEEZG 2019 4F5 30 B4 3

S Cl AR T A T

WSH I RIKIE 1) 2S5 TP O RIKIE rico , RN

K@ r=rio/[rotro FHEAXS SCHREE (), LA YR

FEATHERE , rAEBOR , BERHARE SD 5 15 M 00 35 0 R SCTR 2

i W HEE S R AU N, A5 R LK 6.

x6 BEREBEARMIGMERNEXNXEKERLS

HEFr

Tab 6 Relative relational degree of different prepared
C. wenyujin and ranking of advantages and
disadvantages

Bl o I #F || HE O on o ro HF
ST 09483 03800 07139 1 SI0 08379 04021 06757 3
S2 08350 03992 06766 2 SIL 07725 04157 06501 4
3 07133 04310 06234 5 SI2 06889 04358 06125 6

7
8

S4 06736 04616 05934 SI3 03511 05114 05187 9
S5 05751 05115 05293 SI4 04903 05628 04656 11
S6 05041 05556 04757 10 SIS 04367 06396 04057 12
ST 04388 06572 04004 13 Slo 03735 0.7804 03237 15
S8 03953 07567 03431 14 SI7- 03500 08870 02829 17
S9 03624 08660 02950 16 SI§ 03357 09804 02551 I8

N 6 Hr T i1, STAT it B AR R F AR B )L
P Wk R s R B- A A M e A B K, R 10
min-50 CHET T ZRBEC KRR B HL R BA 45 1l 43, AT AE Ml
AR 42t e T
2.5 DEIERIE

A3 B RR BUET IR AR 4x 500 g, KA “2.47 T i 43 A
S50 R 78 10min-50 CHET T 207 AT 25 B FE i
3, A3 g 2.2.27 I T R R A oA TR S 3
0y, F“2.2.17 WUN i S5 R HERENN E |, TR AR 4 2541
FEah T 5 R 1 P38 e B IR ILAR T,

R7T WIERELE R (pg/g)
Tab 7 Results of verification tests(pg/g)

Fhi HAZH HAE 1 )L TR PR
1 31820 0.1046 09195 1.266 0 04783
2 31850 01028 09184 12730 04792
3 31760 0.1035 09207 12770 04816
FHE 3810 0.103 6 09195 12720 04797

BN SR A 10min-50 CHET 1227 T HE
B4 25 b4 R BT S FER 0 FEAR W M4 LA L vk g
T N B M A M P 2 % 5430 0 3.181 0,0.103 6,
0.9195.1.272 0.0.479 7 pg/g(n=3).

3 itig
3.1 MEFENHE

FEAR W FEAREE 2R LT R A - M A A
SRS A AR TR A r 4 R, <M
35 (GC) B 35 - BTG B 17 (GC-MS) & 43 A
I 0 H AR T B (A S5 B o I S5 F AR
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R, e LT kR A A 2R AL S A 1, 5-
TIRGER R FH GC 5 GC-MS 2} Bt , #EFE 28 F a3 4
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