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Simultaneous determination of 16 volatile components in Dahuoluo Pills by
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Abstract: Objective To establish a quantitative analysis of multi-components by single-marker (QAMS) method for simultaneously
determining the content of 16 volatile components [limonene, eucalyptol, isoborneol, borneol, benzoic acid, acetic acid octyl ester, 5-
hydroxymethylfurfural, eugenol, cinnamic acid, vanillin, methyleugenol, dhelwangin, patchouli alcohol, a-cyperone, (E)-ligustilide,
muscone] in Dahuoluo Pills CK %44 #1.). Methods  Using HP-5 capillary column (30 m x 0.32 mm x 0.25 pum); FID detector; Program
heating up; The inlet temperature was 230 ‘C; The detector temperature was 250 °C; The diversion ratio was 20:1; Column flow rate
was 1 mL/min. Using borneol as an internal reference, establish its relative correction factors with 15 volatile components, calculate
the content of each tested component, and compare the differences between the external standard method and the method of QAMS.
Results There was no significant difference (RSD < 5.0%) between the results obtained by the method of QAMS and the results
obtained by the external standard method. Conclusion The method of QAMS was established for 16 volatile components in Dahuoluo
Pills. This method is simple and feasible, and can better reflect the overall and differential characteristics of volatile components in
Dahuoluo Pills. It can provide a basis for quality control of Dahuoluo Pills.

Key words: Dahuoluo Pills; QAMS (quantitative analysis of multi-components by single-marker); GC (gas chromatography method);
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volatile components; limonene; eucalyptol; isoborneol; borneol; benzoic acid; acetic acid octyl ester; 5-hydroxymethylfurfural;

eugenol; cinnamic acid; vanillin; methyleugenol; dhelwangin; patchouli alcohol; a-cyperone; (E)-ligustilide; muscone
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Agilent 8890 BYSAHEATE{X . Agilent 8890 YA
KIGE TR ZS , 25 H 2416 A 7 ; SECURAIL2S-
1CN B4+ 7550 2 — 3 i RF-+ QUINTIX224-1CN A
T2 —n R, B bR - 2 £ 17 KQ-
300DB AU Pas veds, R A S AR
NEIP
1.2 RFIS5HY

SR SRR (LS 100470-2015030, JHE 5
$96.0%) tiiks (5 110788-201707, 4y
$100.0%) FRMN (L5 111512-202205, FiE5>
#98.7%). Jefi (IS 110881-201709, i3k
99.6%). LFR¥HE (LS 111671-201403, Jii & 505
99.6%). AEHEE ('S 100419-201703, Jifi &%k
99.9%). 5-F2 HELMERE (415 111626-201912, i
3H099.2%) T &EFBy (L5 110725-201917, &
E99.1%) WEERR ('S 110786-201604, Jii
340 98.8%) FHEE (L5 100491201902, Jii&E
E99.2%) . HMKERE (L5 110772-201608, Ji
B 99.8%) o-AHEH (5 110748-201815,
JRE I 99.7%) TR (5 111822-201904,
R4 100.0%) BEAEH (it 110719-202117,
JRETE 99.2%) . (BE)-EEANEE (b5 111737-
201608, JREsrE 100.0%). HIETHH (its
111642-200301, JiE 740 100.0%), 6 HHE &
h 2 A FE R FERE s 10 HEIR T RIE LS AL R B
IR 1. =& ke, mikal, KERER; LKL
B, BEIR WG HEE, ordrall, EZEHAARAF.
2 FHESHR
21 ARHHE
211 XPHRSIAMHIRS RS R RREOG BB ST AR
22.14 mg. ek 9.33 mg. MK 9.42 mg. ik
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Fz1 10HXFEIHERER
Table 1 Information on 10 batches of Dahuoluo Pills

samples

EE R

R T ) FR/AE PR

X1 220703 HEAKTTEEMABRMARAT 4 A
X2 220507 HEAKTTEEMABRMARAT 4 A
X3 220606 HAKTTEEMABRMARAT 4 A
X4 220308 HiFEEHEAGHMRAF 3 ALK
X5 220810 HiFFEEHEAGHMRAF 3 ALK
X6 220904 HifEEHEGHRAF 3 K
X7 220905 #iFHEGLVAERIEAT 2 EROR S
X8 221107 #FHEGLVARIEAT 2 EROR S
X9 221105 i HEFGVERIMEAT 2 HEA%E
X10 220912 #FHEGFGVERIMEAT 2 HEAE

10.26 mg. A HE 50.16 mg. LFR¥EE 51.76 mg.
5-FF LS 23.98 mg. T A} 77.87 mg. IR
72.80 mg. EEE 21.70 mg. HHE T EFH 76.79 mg-
JTRERE 15.74 mg. B KRR 27.84 mg. o~ R
24.90 mg- (E)-H A NG 43.14 mg. BF i 22.78 mg,
SMET 10mL AR, H =M RIERE, ©
BBCH AR o A 2 I R A A TS
Bic ] & AT A0 106.3 pg/mL. AiikS 93.3 pug/mL.
SR 116.2 pg/mL- 2k 102.2 ug/mL- 4 R 100.2
pg/mL. MRS 103.1 pg/mL. 5-F I JLHERE 95.2
pg/mL. T &M 192.9 pg/mL. AR 107.9 pg/mL.
FHE 107.6 pg/mL I T &M 96.0 ng/mL. |77
Al 78.7 ng/mL. HAKHEEE 69.5 pg/mL. o7 K
99.3 ug/mL.(E)-H A N g 107.9 pg/mL. B &R 113.0
ug/mL [PVRA % HE AT -
2.1.2 HHAMEB IR & OGS ALFE IS E,
e, FEEFRERES 10 g, BB T, i
A=W 25 mL, FOEE, #E 1h, #EIE
o I PR, A ALEE 30 min, FAMCGERE, A=
AR GANER IR, RS, JE, HUERUETR,
B A A S VA
22 BIEXHSRFERMRE

SEWE 5% 7R3k B IS SR A e A 81 5 AH PR Agilent
HP-5 BANEH: ($85 19091J-416, 30 mX0.32 mm X
0.25 pm); F2FFHR : HIZRIREE 50 °C, £r¥%F 10 min,
PLS C/min FIEFFAEE 70 C, £1FF 10min, DL
5 ‘C/min HIERFEE 90 C, f£FF 10 min, DL
10 ‘C/min FJEERFHEZ 160 C, fR¥F 40 min; 3t
FELNREE N 230 °C, FallERIEE Ny 250 C; 7rimtl

N 20 1 BARNAR . GIEHARIRE 1 mL/min.
2.3 FIEFUIE

231 LREMERE BUSEAETR. TR At
WS, £ “2.27 TR il & sRe I E,
SERILE 1o BObRTRL, R VR B A AR Ak
Tt KT 10 000, ZSEALT, RWZTELE

PRI
A 8
9
10
4
1 3 14
12 16
'2 .\5 67 |1 B35
| | A #QJL?U__.__,, .L_x,.; ‘ ,.”.\____h_
A 8
B 7
3
‘ 10 416
2 | 11 12
R SN || F S B T O
C
o 10 20 3 4 50 e
t/min

LRt 2-Feiiit s 3-5F 8RN 4- D0l S-ZKHER: 6- LR ¥ s
7-5-FR WP ALMERE: 8- T &My O-FLEME; 10-WEE T &M 11-PEE
B2 12-EAKAEE: 13- G 14-(B)-FARNEE: 15-0-77 1 H;
16- B HH .

1-limonene; 2-eucalyptol; 3-isoborneol; 4-borneol; 5-benzoic acid; 6-
acetic acid octyl ester; 7-5-hydroxymethylfurfural; 8-eugenol; 9-
cinnamic acid; 10-vanillin; 11-methyleugenol; 12-dhelwangin; 13-

patchouli alcohol; 14-a-cyperone; 15-(E)-ligustilide; 16-muscone.
F1 BRAMBRER A KEEABKZER B, =
Hi#ziR (O
Mixed reference substances solution (A), Dahuoluo
Pills test solution (B), blank solution (C)

232 LMEXRFRFHE FEFHEWE “2.1.17 WUNES
TR A OE &, BB S NSRRI, 78
“2.27 BT G A HFEREDI E o DO HE SR B
AREAEER (O, WG N ALFR (V) #E4T 21 B,
BT, FUEELE (SN 10 11 AE =R,
S/N 31 Nk hBR, R WK 2, "TAIS S E &
H YU RO R R AT

233 MHEERLE BOOES A S X1 EE, %
“2.1.27 TR 7iEm SRR, 75 “2.27 TR
TSR HERENE 6 ¥R, R 1 pL, MASFTEE

Fig. 1
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Table 2 Results of linear relationship study on 16 volatile components in Dahuoluo Pills

5% LR MR FE R? 2R VS Fl/(ug'mL ™) & B /(ng-mL™1) 5 HBR/(ng-mL)
Fr A Y=3591.8 X+1.1829  0.9962 5.314~106.272 53.1 26.6
Rlibi Y=3631.5X+3.5476 09997 4.665~93.300 46.7 23.4
AL Y=3181.9X+0.4978  0.996 1 5.811~116.219 58.1 29.1
Jefisi Y=4094.6 X+0.0052  0.996 1 5.109~102.190 51.1 25.6
KR Y=20062X—5.7320  0.9953 5.011~100.220 50.1 25.1
LR Y=2797.6 X+02746  0.9959 5.155~103.106 51.6 25.8
SEEHEEE Y=16664X—04629  0.9963 4.758~95.153 47.6 23.8
T Y=2776.9 X+0.5249  0.9962 9.646~192.923 96.5 483
7 R Y=2041.7X+0.7826  0.996 1 5.382~107.632 53.8 26.9
L T 75 ) Y=2837.8X+2.0821 09957 4.799~95.988 48.0 24.0
PIFERR Y=1686.6 X—5.0628  0.9950 5.394~107.890 53.9 27.0
R i Y=2980.9X+0.3556  0.996 1 3.473~69.461 34.7 17.4
T Y=2141.4X+0.6968  0.9960 3.935~78.700 39.4 19.7
(B)-BEA N Y=1877.6 X+02896  0.9964 5.393~107.850 53.9 27.0
o- 7 B R Y=33284X—0.1725  0.9958 4.965~99.301 49.7 24.9
B Y=3549.8 X—0.0602  0.9958 5.649~112.989 56.5 28.3
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FeRg SR M. KR, LR, SR
FRREE . TEM. FEE. FETED. WEER.
BRKERE, TTEEN. (B)-FEANEE. o- A M. B
FHRUETH R RSD 43314 2.30% 1.52%- 1.37%-
1.59%-0.92%- 2.56%- 1.63%- 1.69%- 1.83%-+ 0.76%-
1.05%- 1.18%. 2.78%. 1.23%. 1.75%. 1.02%, %
AN AR 2 B R

234 FuEtERAL  BUOKIEZ ARG X1 &R, #%
“2.1.27 TR 7k & im, B 125 CF,
2 F 0. 9. 18, 27, 36h, 7E “2.27 Wi itk
PRREREI G, AT Ak . e e
KHR. LRR¥TE. S-FRHFIEEMRE. THm. &
. HIETHm. WER. GRS T EEH.
(E)-BA NG o- A, B AR R RSD 45
N 1.07%. 1.60%. 0.70%. 0.40%. 0.57%. 1.46%.
0.09%- 0.46%- 2.46%- 0.82%- 0.35%- 0.80%- 0.35%-
0.80%-+ 0.74%- 1.14%, FIHIZMLES BRI 36 h
PR E PR R AT

235 EEMRE BOELS AR X1 EE, P
ITRREL 6 3 FEM, % “2.1.27 BT ikl ARk
W, TE “2.27 TR EBIE &R e, ROFES
HERE 1 ER, BRK L uL, MASFTEG . Ak . T
Wiy Jehw s KR CRRFNR S-S, T &
By, HEEE, FITED. AR, TkEE. |

R, (E)-FANES. o- & M. B2 R 25
i1 RSD 43 514 1.84%-1.12%.0.18%-0.08%-0.33%-
1.76%- 0.11%- 0.63%- 0.59%- 2.15%- 1.89%- 0.20%-
0.38%- 0.16%- 0.66%-. 0.43%, FWIiZE LM
R4f.
2.3.6  NFEEERRE ks S IR “2.1.17 B
O R A TS B, RO AT IR S 0.425
ng/mLFZ I 1.791 pg/mL. 58k 180.864 ug/mL-.
JefK 236.390 pg/mL KHEE 1.156 pg/mL. 4 FRF
fi 29.814 ng/mL. 5-F2 H EEMERE 575.520 pg/mL. T
Y 104.657 pg/mL. WAHEFR 5.870 pg/mL. FFE [
24.998 ug/mL. I T FE 5.898 ug/mL. | 7
30.221 pg/mL. FHAKEEE 26.726 ug/mL. o-7 F i
15.298 pg/mL. (E)-ZEASNTE 127.625 ng/mL. F§&
il 6.968 pg/mL FIVRA X HE A

FREUE 5732 B T E [P RIE 28 0L X1 FEfh 6
U, KEEME, BT 25mL &ld, &SGR
100% (14 LU AR 55 W W IR TR A % FER V9K 2.5 miL,
P “2.1.27 TR i g VA, AR “2.27 T
NG RAREINE, TPEIAE R SR
Wy FEmRE . TR R, REIR. LFEFERE.
S-EHEEEE . T . HERE. BETER. W
TR EAKEEE. | RN (E)-FANEE . o7 H R
JB% A P 2 I0FE IS 4300 105.14% 103.66%



* 5836 «

FED 2024498 $55% B 178 Chinese Traditional and Herbal Drugs 2024 September Vol. 55 No. 17

100.45%- 100.54%. 100.29%. 104.17%. 100.25%.
100.19%- 100.60%- 101.07%. 100.12%. 100.91%.
100.36%- 100.39%. 100.40%. 99.82%, RSD 7434
H0.29%. 0.36%. 0.16%. 0.14%. 0.19%. 0.20%-
0.21%- 0.36%- 0.28%- 0.33%- 0.17%- 0.29%- 0.41%-
0.33%- 0.21%- 0.38%, FEIZTVEMIHER B R 4T
24 QAMS ZFEHEMIKZIERETF (fis) BITE

TE—E ML R, AR 2 1 2 S5 A6 DU 85
RIERIELG, DA ANTEIRIE T fis P RMEAE V1% AE
AN fiso ARFRF “2.3.27 W FRMERRH
S AR [R) A P55 1140 VIR 45 %o R ot VAL ) O B AR R 3t

WA VAT, DAY 28 AL & B R A A 24,
BHAAT fis=filfs=(Ai/C)(A/Cs)=A:Cs/AsC; (Frf
C A #RIARER AR EAETAR, @ A s 25
RAFM BT RSP TS B 1 frse FTTE
FEME, SR 3, M. k. Rk, R
HER. CIRERG. SR HHEEE. THM. &,
LT &AM R BERE. | EF. (B)-3
ANEE o-FFPER . BFA EAEKT T N SRR fis
430N 0.892. 0.893. 0.784. 0.481. 0.688. 0.400.
0.682. 0.507. 0.705. 0.407. 0.737. 0.527. 0.464.
0.810. 0.871, RSD 434 0.92%- 0.80%- 0.83%-

Table 3  fi;s values of each component
SERERBUL Srwws ooy [ oo fowen fomon frem fam foer foww fowew [raesw (B fosww fosm
Jehii e Tl Tl Tl RE T i Jeli Tl A/ LI Jeli Je i Je i P/ T Je i Fehii
1 0.879 0.885 0.778 0.478 0.684 0.406 0.679 0.500 0.698 0.402 0.729 0.526 0.459 0.813 0.868
2 0.888 0.885 0.781 0.477 0.683 0.405 0.681 0.504 0.705 0.404 0.732 0.527 0.462 0.808 0.861
3 0.896 0.896 0.781 0.488 0.688 0.397 0.682 0.507 0.699 0.405 0.732 0.522 0.459 0.814 0.864
4 0.899 0.898 0.789 0.482 0.690 0.397 0.681 0.511 0.705 0.410 0.741 0.520 0.462 0.810 0.868
5 0.897 0.900 0.794 0.479 0.697 0.394 0.689 0.511 0.717 0.416 0.751 0.540 0.477 0.807 0.893
Sfus“FEME 0.892 0.893 0.784 0.481 0.688 0.400 0.682 0.507 0.705 0.407 0.737 0.527 0.464 0.810 0.871
RSD/% 092 080 0.83 090 083 129 0.59 093 1.08 135 1.21 1.53 1.61 038 1.46

0.90%- 0.83%- 1.29%-0.59%- 0.93%- 1.08%- 1.35%-
1.21%- 1.53%- 1.61%- 0.38%- 1.46%, 17N T 2.0%,
KW fis MEEMERLT.

25 fi,TAMER

251 AFXERRT firs BIEM R FHAZHR 5% JE
FEREESbE N [ E A1) HP-5 B A (30 mX 0.32
mmX0.25 um), 737l E%E | Agilent 8890, Agilent
7890 A1 %y i#t Nexis GC-2030 3 Fh/ S (il 245 %t E
15 BRI fis IREM . Z3 L “2.1.17 T T 7R
EXFIREIRT, % “2.27 TR ASM OIS HERE 6
EREAT 00T, SR WE 4, M. Hamks. Bk

iy RHER . ORRERG. S H IR . THD. &
B, HET AN R, AR TR,
(E)-BANEE. o- AR BEAEET fis 1 RSD A
0.61%~1.62%, /N 2.0%, FBHAS[E] i B AR A
AXHS X a7 firs FEMAAEN, BN RAF

252 AT fis FI52m K Agilent 8890
AL LT Agilent HP-5 (30 m X 0.32 mm X
0.25 um, 55 19091J-413). Agilent HP-5 (60 mX
0.32mmX0.25 um, 55 19091J-416) FZEER K TG-
5MS (30mX0.25mmX0.25 um, 55 26097-1420)
3 Fofr [ 5 AHAH [F) ) B 40 B RN & 57 fis ISR, 53

gEAlD)

x4 TEMLERRT fis
Table 4 Effect of different instruments on fis

Sorwas fr [ [rom [owen fommn [ram feoe fonr fuew fasew fress fBsr fosw [

1%
Tk el Jehia et R OWEERE A e EERE A Jehi R ARRE A Jehi
Agilent 8890 0.879 0.885 0.778 0.478 0.684 0.406 0.679 0.500 0.698 0.402 0.729 0.526 0.459 0.813 0.868
Agilent 7890 0.888 0.885 0.781 0.477 0.683 0.405 0.681 0.504 0.705 0.404 0.732 0.527 0.462 0.808 0.861
7 Nexis GC-2030 0.901 0.899 0.792 0.489 0.691 0.412 0.698 0.516 0.718 0.411 0.738 0.538 0.469 0.821 0.879
Sos A 0.889 0.890 0.784 0.481 0.686 0.407 0.686 0.507 0.707 0.406 0.733 0.530 0.463 0.814 0.869
RSD/% 123 091 094 137 0.63 098 152 162 141 1.17 0.61 126 1.10 0.80 1.03
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AIEC “2.1.17 TR RVR A6 B AATR, 12 “2.27 T
TAA IR 6 BT 0T, SR IEE S,

Frigeds . Mk . ORI, KR, JFR ¥, 55
RS, T &M, 5. FETED. WHER.

BHKERE, JEE. (B)-BANER. o- 7M. B
FEAK fys 11 RSD N 0.55%~1.87%, ¥I/NTF 2.0%,
e WA [R] i R ) CEL T A 06 % ) fos BEMAERE/IN 5 i FH
PEELUT

x5 TRIGIEHERT fis IS0
Table 5 Effect of different chromatographic columns on fis
T Srww frow [ [ fomen fowor frem [amm foer foww [frosw [resw fEas fosmmw foew
Jelivi Jelivi Jfidi e fidi Tl RS/ el pa i f il ] Tl Jefivi P/ 2 i Jefivi Jelii
19091J-413 0.899 0.898 0.789 0.482 0.690 0.397 0.681 0.511 0.705 0.410 0.741 0.525 0.462 0.810 0.868
19091J-416 0.897 0.900 0.794 0.479 0.697 0.394 0.689 0.511 0.717 0.412 0.751 0.540 0.471 0.807 0.882
26097-1420 0.886 0.882 0.785 0.475 0.681 0.388 0.668 0.501 0.699 0.398 0.735 0.534 0.456 0.798 0.866
fus“E3MH  0.894 0.893 0.789 0.479 0.689 0.393 0.679 0.508 0.707 0.408 0.742 0.533 0.463 0.805 0.872
RSD/% 079 109 055 075 119 112 158 116 132 187 107 145 163 076 1.01

253 Hintaikigehs DU R B I EE A e
BrbRite, RFIACHR 5% A Ik B J Ak AeUe 8] 7 A
ff] HP-5 B41FE (30 mX0.32 mmX0.25 pm), *
H7 AN SRS 5 (Agilent 8890, Agilent
7890. i Nexis GC-2030) % 2H 43 AH X BE i 1] o
DA i 4 £ B BT B4 Ay 5 A A, SR Agilent 8890
SHHETEACE S T AF M EAME IS (Agilent
HP-5(30m < 0.32 mm X 0.25 pm, 525 19091J-413 ).
Agilent HP-5 (60 m X 0.32 mm X 0.25 pum, %5
19091J-416). FEER K TG-5MS (30 mX0.25 mm X
0.25 um, B95 26097-1420) &2 53 A5 BF ) 7]
THEATBIR . MR i, KPR LRRFIR.
S-FE TS, T A TR, PET AR WEE
i ARKEEE, AT (B)-BEANEE . o-Fr FHEE
B IRSE 15 Bl AR PR BR8] (250 AT RSD
B, M & FFNZE S AT e AL, S5RIE 6, %
BRI A A B I TE] () RSD 24/ 1.0%, R WK

%6

BT A5 NS00 0 (R R G R B ) 8] R -2 53
SENL I JTIERIAT
254 QAMS EHWARELRILIR  BUKIEL AFFE
10 LR, 4% “2.1.27 TR 72 A Al v
fE “2.27 TR (3 SRR BERENE , 30 AR
(EMS) H1 QAMS V715 16 PR Mo 1 & &
KIE A A 16 PP R A B o 15 B 45 2R AR 7
TR R 2 P70 e 25 5 iR AR 0 B 1 s 22
(relative standard deviation, RSD), %55 RSD #J/)
T 5.0%, TLREMEZER, WHCURN NS
1) QAMS T F T K IE 48 ALAE KA L7 R 40 4T o
3 g
31 REEFEMER

IS AT A SR DO VAT 755, R R
AR S 30 min ARG S BT R EEZE R, )
RPN 8 I R R o [R5 52 1 SR T8
FEE. oK SRR =St 4 PO [FEHRBOE 7, 45

T ERBSEEIENFATE RS EIEHER 6.

Table 6 s of different brands of gas chromatographs and chromatography columns

i/ ot o/ 0 ommy T zmeem/  U5-pm

toyam aums aer e rwsn/ §rassy 0E-zr lowswm/ 1 e/

(€

pa] P P T T R/ Tz i P T H Jefi T TR TR VA TER/ JE TR TR
Agilent 8890 0.643 0.649 0.974 1.056 1.164 1.207 1.354 1.383 1.387 1.410 1.619 1.697 1.728 1.755 1.951
Agilent 7890 0.643 0.649 0.974 1.057 1.164 1.207 1.354 1.383 1.387 1.410 1.619 1.697 1.728 1.755 1.982
By Nexis GC-2030 0.643 0.650 0.974 1.056 1.164 1.207 1.354 1.383 1.387 1.409 1.619 1.697 1.728 1.755 1.951
19091J-413 0.643 0.649 0.975 1.055 1.164 1.207 1.354 1.383 1.387 1.409 1619 1.697 1.728 1.755 1.951
19091J-416 0.643 0.649 0.975 1.055 1.164 1.208 1.354 1.383 1.387 1.410 1.619 1.697 1.728 1.755 1.951
26097-1420 0.643 0.649 0.975 1.056 1.164 1.208 1.355 1.383 1.388 1.410 1.620 1.697 1.729 1.755 1.957
tis FIIE 0.643 0.649 0.975 1.056 1.164 1.208 1.354 1.383 1.387 1.410 1.619 1.697 1.728 1.755 1.957
RSD/% 002 001 001 006 001 001 002 002 002 002 002 002 002 002 0.63
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&7 QAMSES EMS JENE 10 HLAFEER T 16 FHEL MR IS EMELER
Table 7 Determination results of 16 volatile components in 10 batches of Dahuoluo Pills by QAMS and EMS methods

P S/ R RS/ S/ oK R/ LR/ .
RSD/ JEfi/
B (ngg™ (ngg™ (ngg™ (ngg™ (ngg™ B
% % %o % (ngg™h)
EMS QAMS EMS QAMS EMS QAMS EMS QAMS EMS QAMS
X1 0.173 0.180 4.04 1.056 1.066 0.97 99.938 101.441 1.48 14.329 14.656 223 0.487 0491 0.87 118.436
X2 0.147 0.151 281 0958 0.954 —0.38 82917 82996 0.09 8280 8351 0.85 0.574 0.571 —0.58 93.547
X3 0.077 0.078 1.69 1.019 1.001 —1.81 88.984 87.817 —1.33 47.996 47.729 —0.56 0.651 0.639 —1.92 102.969
X4 0442 0451 200 1.567 1553 —0.93 86.684 86323 —0.42 8.509 8.539 0.35 0.591 0.586 —0.93 97.338
X5 0364 0377 339 1211 1217 047 86.589 87.444 0.98 11.930 12.140 1.73 0.705 0.708 0.38 98.200
X6 0.181 0.185 2.17 0.617 0.612 —0.86 100.536 100.147 —0.39 23.242 23.329 0.37 0.404 0.400 —1.08 114.979
X7 0206 0210 190 0546 0.542 —0.82 58348 58.152 —0.34 10.054 10.097 0.43 0.419 0.415 —0.87 65.228
X8 0385 0.400 3.84 0320 0323 095 76707 77.782 1.38 21.677 22.148 2.13 0.587 0.592 0.78 93.746
X9 0269 0278 330 0351 0351 0.11 81474 82.039 0.69 16.569 16.811 1.44 0.574 0.574 0.03 99.780
X10 0202 0209 3.49 0919 0925 0.61 91.037 92.016 1.06 14.400 14.666 1.81 1.104 1.109 0.46 115.807
5-¥4 FH BL A TEm AL/ T & PIRERR/
RSD/ RSD/ SD/ RSD/
R B(ugg ) (ngg™ 0 (ngg™h o By/(ngg™) (ngg™h 0
EMS QAMS EMS QAMS EMS QAMS EMS QAMS EMS QAMS
X1 271.027 275.805 1.73 51.097 51.570 0.92 3.087 3.097 0.33 2.716 2.721 0.18 13.068 13.226 1.20
X2 189.615 190.281 0.35 57.884 57.610 —0.48 2.610 2.583 -1.06 4.904 4.844 —1.24 9.318 9.300 —0.20
X3 315.238 311.898 —1.07 52.686 51.699 —1.91 5.942 5796 -2.51 4.317 4.205 —2.68 12.246 12.050 —1.63
X4 152.375 152.128 —0.16 66.391 65.738 —0.99 2.606 2.566 —1.56 3.937 3.870 —1.74 3.828 3.800 —0.72
X5 276.201 279.642 1.23 49.337 49541 0.41 2.848 2.843 -0.18 2.747 2.738 —-0.34 9.389 9.454 0.69
X6 40547 40.493 —0.13 18.780 18.601 —0.96 2.641 2.600 —1.56 2.306 2.267 —1.73 7.481 7.431 —0.68
X7 199.118 198.957 —0.08 17.455 17.298 —0.91 2.778 2.737 -1.49 2.060 2.026 —1.67 3.187 3.167 —0.65
X8 99.987 101.646 1.63 57.762 58.238 0.82 3.064 3.071 0.23 2.391 2.393 0.07 10.785 10.904 1.09
X9 94279 95176 0.94 57.320 57.390 0.12 3.121 3.107 -0.46 2.794 2.776 —0.65 13.729 13.785 0.40
X10 257.886 261.327 1.32 51.542 51.800 0.50 3.356 3.353 —0.09 2.520 2513 —0.26 16.314 16.442 0.78
e TR A/ (E)-BEAN o7 P/ B3 i/
RSD/ RSD/ RSD/ RSD/ RSD/
FE (ngg™ (ngg™ Be/(ngg™) (ng-g™) (ngg™
EMS QAMS " EMS QAMS % EMS QAMS ” EMS QAMS k EMS QAMS *
X1 13318 13465 1.09 7.791 7.885 1.20 14.960 15086 0.84 3.484 3514 0.84 63.810 64.437 0.97
X2 12270 12.234 —0.29 7.571 7.556 —0.19 12.816 12.746 —0.55 2.627 2.613 —0.55 51.905 51.687 —0.42
X3 14953 14700 —1.72 6.023 5927 —1.62 14515 14.232 —1.99 4.315 4.230 —2.00 58.117 57.061 —1.85
X4 11.843 11.747 —0.81 7.414 7.362 —0.70 12.884 12.747 —-1.08 4.556 4.507 —1.08 46.885 46.449 —0.94
X5 14210 14295 0.59 6.265 6.309 0.70 13.488 13533 0.33 0.793 0.796 0.33 58.037 58.310 0.47
X6 1.328 1.318 —0.77 4.339 4.310 —0.68 13.631 13.490 —1.05 0.689 0.682 —1.10 53.905 53.421 —0.91
X7 1315 1.306 —0.72 3.581 3.559 —0.63 14.327 14.187 —0.99 1.118 1.107 —1.00 36.212 35.905 —0.85
X8 15528 15.684 0.99 6575 6.649 1.1 15023 15134 0.74 0.798 0.804 0.71 47.741 48.161 0.87
X9 14.787 14.831 0.30 7.347 7.377 0.41 15453 15459 0.04 0.791 0.791 0.02 54.600 54.697 0.18
X10 20.011 20.148 0.68 6.352 6.402 0.79 15.816 15.883 0.42 2.524 2534 0.39 56.365 56.679 0.55
RER=F R E B2 R MR . W min A1 60 min B3 H FPE K YERR O TR EEE R,

%8 T ANEIREARHE 300 60, 90 min, &I 30

H. 90 min i =& F B % kB 2, WO FREE 75 30 min,
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AR FANERRII R R . /a5 % T A FRNR
Et 10 2 20, 10 25, 10 : 30, KRIVEHELEL 10 © 25 i
FAREI oy BB RNy B RE,  Wuk £l
Eboh 10 1 250 ZA UL BRI, RA&EE=&H
FeE REREET, LL10 © 25 BHR LA 30 min
A&t i R

32 BIEZGMARGENEER

TG R A X UG IR TR R RNE AT A ]
FER IR S A SR AT T8, AR IRIR
50 C. BL 5 C/min HIERFE. ABREN 1
mL/min B} L3506 7 BERCLF,  HLFE SRR 24
Hod 1 A2 g, 9 AT 10 S0 a4 B FE R,
BT 1.5, HEHRRE ok % . s MEAE e 1
(R 5 45 5 RSD /NT- 3%, AHxHEasE, #EVIHT
Fd RS B, XL B REEN, H
EJE I G, e bRaErns, FUR 4 Sy
Ve TR, CAURFIIBT Al A 75 BB R XS B 245 44
FETE Tk REAE. MERIRE.

33 ANSNEHE

G QAMS VEF AR g EER M, ASLIG % e
TEE NN, &R R e K& 2% R Ak 77 Tk
(1B RSy, AR SHEROIE 4 AR i R AR e
fEE, SERE, MuEHFERNIEANSY).

34 MELRSH

T 3 AN K 10 REDORE S A 45 SRR B,
T EAF R & B 2R ROR, JUHRE 7 (55
FILHERE ). 9 (FFE). 10 (FETHE) M 12
(CHEMERD, RPAF) K. AFRARE R 2
FER, Gt 3 A2 10 Sk A H
W, AROHAGIEMEL, RIS RSN
AAEE, FENEREAFIE AR AR e, K
BUAEFS H IR FORE Y, R TAACE 25 77 % R 1 i
o EAR T L.

[F— ] FAFERREE S, A H kR, HiE
RAE R S Bk, R R AR AN B
TRAr, (HBEE CRATIT 3G, 8RR L 2 2
Ko 3N FMRFHIBA—E, 2. 3. 4 4%,
PRUERTEZE FLET T8, WS KRN 2
TR B2 RO — DA, RS B AR
AT, A RBUN A AR R
4 g

ARSI LU R N S, BESTAZ o ST
FemRE . SR KR, LFRFEER. S-F2 LR

M. TAEMN. FEEE. TRETED. AER. G5

ZEWE, RN BEANIR. oA B A

15 Fse 7 BV AH N R BE IS TRLR frrg, FRIEIT fis OHRE,

SEEL T R T et B, BIREE QAMS X K%

AR 16 MHER MR AT RIS S ENE. 7

IR ARG AR, BT N A B A

RAF, QAMS Ml 5E 25 R AEAN [ dit WL SAH BB A AN

] it A SR BRI RF SRIE, A E

PUELF, Ho16 NSRRI T AN 52

RAMFEM, 776 QAMS HIRIEF I ZR . @it 10

FEFE il B E,  AMRE B 2 I0E 45 5K 5 W RIE B

MR REEZR, I EwEER, "THT KIS

28 IAERANE R PRI E , N RIEE% AL 2 g o

R RME 7T,
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