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Quality markers of Angelicae Dahuricae Radix based on quality transfer process
from medicinal materials-decoction pieces-standard decoctions-fluid extracts-
serum samples
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Abstract: Objective To establish the HPLC fingerprint profiles of Baizhi (Angelicae Dahuricae Radix, ADR) medicinal materials,
decoction pieces, standard decoctions, fluid extracts, and serum samples, and screen quality markers (Q-Marker) of ADR based on its
quality transfer process. Methods A total of ten batches of ADR medicinal materials were collected and processed into decoction
pieces, standard decoctions, fluid extracts, and serum samples. The fingerprint profiles of the five types of samples were established
by using HPLC technology. The Q-Marker of ADR were screened through similarity evaluation and analysis of the content and transfer
rates of indicator components. Results A total of eight high-similarity characteristic peaks were identified in the fingerprint profiles
of ADR samples (medicinal materials, decoction pieces, standard decoctions, fluid extracts, and serum). During the transfer from
medicinal materials to decoction pieces, the average transfer rates of seven key components (imperatorin, bergapten, byakangelicin,
isoimperatorin, osthole, oxypeucedanin hydrate, and arginine) exceeded 61%, indicating stable transfer. In the transfer from decoction
pieces to standard decoctions, the coumarin components oxypeucedanin hydrate, byakangelicin, and bergapten were stably transferred
(> 60%). However, the transfer rate of arginine was abnormally high (> 700%), while the content of imperatorin and isoimperatorin

was low with transfer rates < 20%, and osthole was not detected. During the transfer from standard decoctions to fluid extracts, arginine,
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oxypeucedanin hydrate, and byakangelicin were stably transferred (> 70%). In the transfer from fluid extracts to serum samples, only

arginine, oxypeucedanin hydrate, and byakangelicin were detected and transferred, while the other components were not detected.

Conclusion Based on the fingerprint profiles, content, and transfer rate changes of ADR medicinal materials, decoction pieces,

standard decoctions, fluid extracts, and serum samples, oxypeucedanin hydrate and byakangelicin were screened as Q-Marker of ADR.

Key words: Angelicae Dahuricae Radix; medicinal materials; decoction pieces; standard decoction; fluid extract; serum sample;

quality transfer; quality markers (Q-Marker); HPLC; characteristic chromatogram; similarity; transfer rate; imperatorin; bergapten;

byakangelicin; isoimperatorin; osthole; oxypeucedanin hydrate; arginine; chlorogenic acid
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a-medicinal materials B1—B10 and BR; b-decoction pieces Y1—Y10 and YR; c-standard decoctions T1—T10 and TR; d-fluid extracts J1—
J10 and JR; e-blood samples X1—X10 and XR.

1 HBIEHARN HPLC &ML EE R RIgQEE
Fig. 1 Overlaid HPLC chromatograms of ADR samples and reference chromatogram
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1-arginine; 3-chlorogenic acid; 7-hydroxypeucedanin hydrate; 8-byakangelicin; 9-bergapten; 11-imperatorin; 13-osthole; 14-isoimperatorin.
B2 BIEZMER (Bl a) MRS ESA (b) #) HPLC &
Fig.2 HPLC chromatograms of ADR medicinal material samples (B1, a) and mixed reference standards (b)
&2 BIEEARFFEEREXHRERE
Table 2 Relative relative retention of characteristic peaks of ADR samples
- RN PR B I 1] ok RN O B I )

15U 3501 750 890F 99if 115 1351 1451 1508 3590 75018 8518 0514 1151% 13514 14514
Bl 0.0651 0.259 8 0.5852 0.596 0 0.786 8 1.0000 1.0648 1.0830|T1 0.0645 0.260 7 0.586 1 0.596 6 0.7875 1.000 0 0.0000 1.082 9
B2 0.0656 0.2596 0.5851 0.596 1 0.7868 1.0000 1.0653 1.0831|T2 0.064 7 0.260 3 0.5859 0.596 2 0.787 4 1.0000 0.0000 1.082 8
B3 0.064 9 0.0000 0.5856 0.5962 0.786 7 1.0000 1.0651 1.0832|T3 0.064 6 0.0000 0.586 0 0.596 6 0.7875 1.0000 0.0000 1.083 2
B4 0.064 9 0.0000 0.5852 0.5959 0.786 8 1.0000 1.0650 1.0832|T4 0.064 7 0.000 0 0.586 0 0.596 5 0.787 3 1.0000 0.0000 1.0829
B5 0.0651 0.259 8 0.5853 0.5959 0.7870 1.0000 1.0651 1.083 2|T5 0.0650 0.260 8 0.5859 0.596 4 0.7874 1.0000 0.0000 1.083 1
B6 0.0651 0.259 7 0.5853 0.5959 0.787 1 1.0000 1.0650 1.0831|T6 0.0650 0.2605 0.5859 0.596 4 0.7875 1.0000 0.0000 1.0831
B7 0.064 8 0.0000 0.5852 0.5958 0.7870 1.0000 1.064 7 1.083 1|T7 0.064 4 0.000 0 0.586 0 0.596 4 0.7875 1.0000 0.0000 1.0831
B8 0.064 9 0.0000 0.584 6 0.5959 0.787 3 1.0000 1.0650 1.0830|T8 0.064 4 0.000 0 0.5859 0.596 3 0.787 4 1.0000 0.0000 1.0831
B9 0.0653 0.260 4 0.584 9 0.5958 0.787 3 1.0000 1.0649 1.0831|T9 0.0651 0.260 5 0.5859 0.596 2 0.787 3 1.000 0 0.0000 1.0830
B10  0.0648 0.2603 0.5851 0.596 0 0.787 4 1.0000 1.0649 1.0830(T10  0.064 4 0.261 3 0.5858 0.596 0 0.787 5 1.000 0 0.0000 1.083 3
RSD/% 037 013 004 002 003 000 002 001 |RSD/% 043 013 002 003 001 0.0 - 0.01
Y1 0.0650 0.2602 0.5855 0.596 1 0.787 1 1.0000 1.0648 1.0831|J1 0.0655 0.2601 0.5859 0.5965 0.7872 1.0000 1.0653 1.0830
Y2 0.0649 0.2601 0.586 1 0.596 8 0.787 5 1.0000 1.0649 1.0830|J2 0.0656 0.260 3 0.586 4 0.596 7 0.7875 1.0000 0.0000 1.0831
Y3 0.064 8 0.0000 0.586 0 0.596 6 0.787 5 1.0000 1.0650 1.0830|J3 0.065 7 0.000 0 0.5865 0.5970 0.7875 1.0000 0.0000 1.0830
Y4 0.064 6 0.0000 0.5865 0.5965 0.786 8 1.0000 1.0651 1.0830(J4 0.0655 0.0000 0.5865 0.596 9 0.7890 1.000 0 0.0000 1.0830
Y5 0.0650 0.260 5 0.586 1 0.596 8 0.7874 1.0000 1.0648 1.0830J5 0.0658 0.260 4 0.586 2 0.596 8 0.7874 1.0000 0.0000 1.081 8
Y6 0.064 9 0.260 6 0.586 1 0.596 6 0.7875 1.0000 1.0650 1.0831|J6 0.066 1 0.260 7 0.586 4 0.596 9 0.7875 1.000 0 0.0000 1.0829
Y7 0.064 6 0.000 0 0.5859 0.596 4 0.787 3 1.0000 1.0652 1.083 1|J7 0.066 0 0.000 0 0.586 6 0.5971 0.787 4 1.0000 0.0000 1.0830
Y8 0.064 5 0.000 0 0.5859 0.5965 0.787 4 1.0000 1.0648 1.0830|J8 0.066 1 0.0000 0.5865 0.5970 0.7875 1.0000 1.0650 1.0829
Y9 0.064 6 0.260 3 0.5859 0.596 5 0.787 3 1.0000 1.0654 1.0830|J9 0.066 3 0.260 4 0.586 5 0.597 0 0.7875 1.0000 0.0000 1.0829
Y10 0.0642 0.2607 0.586 0 0.5965 0.7874 1.0000 1.0651 1.083 3{J10 0.066 0 0.260 5 0.586 5 0.597 2 0.787 6 1.000 0 0.0000 1.083 0
RSD/% 039 009 004 003 003 000 002 001 |RSD/% 043 0.08 003 004 007 000 002 0.03
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TR B - ML FEARE R 38 = ILIEFEAS TP AR s (055
AR B R R 1 B

FIEZGH . O ARz TRIR 7R R L i
FEAH & B TP R R R R ER 7. A
PR SRR BOR BERL A E R AR I Y
HOAIE SR A TE SRR PRy s MR T FRAE AR
DR B AR RRER T TS FEA S, 57
BRATIHE . MEPR TR 2R AT EE. WCRT
WIER 5 Pl BIRA Y

IR - DO i R, BRE RIS, HR
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Table 3 Relative peak areas of characteristic peaks of ADR samples

. R TR . HIRIE T
ik ik
1516 351 651 751E 8518 10508 12514 13514 150 351 651 751 85Ik 10514 12514 13514
Bl  0.0957 0.017 4 0.0710 0.046 3 0.136 2 1.000 0 0.574 5 0.007 7|T1 3.4290 0.3672 1.730 8 1.134 4 0.348 0 1.000 0 0.053 8 0.000 0
B2  0.22810.0072 0.1085 0.064 3 0.054 2 1.000 0 0.444 0 0.006 9|T2 3.9128 0.1532 0.7732 0.2720 0.2156 1.000 0 0.096 8 0.000 0
B3  0.10310.0000 0.2322 0.120 0 0.073 3 1.000 0 0.429°5 0.007 4|T3 3.6689 0.0224 1.6669 1.1219 0.636 2 1.000 0 0.142 5 0.000 0
B4  0.0278 0.0000 0.098 0 0.044 8 0.063 4 1.000 0 0.387 3 0.009 1|T4 2.4446 0.0000 1.7713 0.800 4 0.542 7 1.000 0 0.285 3 0.000 0
B5 01921 0.0768 0.0399 0.028 8 0.1745 1.000 0 0.427 8 0.007 5[T5 2.6040 0.2389 1.6197 0.8188 0.546 4 1.000 0 0.224 4 0.000 0
B6  0.1954 0.0772 0.074 3 0.036 2 0.171 9 1.000 0 0.551 5 0.008 8[T6 40141 0.3428 2.4859 1.1516 0.703 9 1.000 0 0.187 7 0.000 0
B7  0.08280.0000 0.2436 0.100 8 0.125 4 1.000 0 0.471 4 0.010 0[T7 3.6182 0.0411 2.1435 0.934 2 0,390 1 1.000 0 0.155 9 0.000 0
B8  0.05480.0000 0.1837 0.084 0 0.116 5 1.000 0 0.372 6 0.010 4[T8 1.6411 0.0000 1.729 2 0.864 8 0.5453 1.000 0 0.160 0 0.000 0
B9  0.3346 0.2031 0.056 3 0.016 0 0.209 4 1.000 0 0.509 8 0.010 5[T9 3.8636 0.409 2 1.308 9 0.4058 0.374 3 1.000 0 0.162 4 0.000 0
B10  0.0604 0.0153 0.0895 0.193 8 0.0534 1.0000 0.5059 0.0119|T10  1.6486 0.5931 0.6050 0.939 2 0.209 7 1.000 0 0.132 1 0.000 0
RSD/% 70.34 111.89 6129 7290 4739 000 1440 1833 |[RSD/% 29.96 9532 3587 3521 37.56 0.00 4004 —
Y1 0.05050.016 5 0.066 5 0.031 4 0.056 8 1.000 0 0.203 2 0.004 7)1 0.8921 0.0533 0.8559 0.3595 0.169 6 1.000 0 0.084 0 0.004 8
Y2 0.0519 0.0018 0.1253 0.004 9 0.0959 1.000 0 0.201 2 0.021 9)J2 21118 0.1518 0.8559 0.1737 0.149 8 1.000 0 0.153 3 0.000 0
Y3 0.0270 0.000 0 0.098 9 0.073 2 0.120 0 1.000 0 0.334 7 0.006 9|J3 3.6575 0.0296 1.7942 1.2121 0.628 4 1.000 0 0.114 9 0.000 0
Y4  0.18460.2987 0.1056 0.1854 0.022 6 1.000 0 1.285 0 0.035 4|J4 114909 1.800 5 1.932 6 1.850 3 0.698 5 1.000 0 0.450 1 0.000 0
Y5  0.1101 0.0138 0.046 4 0.022 0 0.129 3 1.000 0 0.380 6 0.010 3|5 27411 0.4008 3.1103 1.9121 1.119 7 1.000 0 0.200 3 0.000 0
Y6  0.1240 0.024 6 0.070 4 0.033 0 0.161 3 1.000 0 0.438 0 0.013 5|16 46996 0.3190 2.3821 1.022 8 0.377 6 1.000 0 0.180 3 0.000 0
Y7 0.0261 0.0000 0.158 2 0.049 7 0.100 4 1.000 0 0.421 1 0.009 2|7 45162 0.0904 5.0385 2.182 9 0.564 8 1.000 0 0.121 8 0.000 0
Y8  0.0167 0.000 0 0.114 4 0.059 0 0.112 1 1.000 0 0.336 2 0.007 5|J8 2.6725 0.0179 2.7493 1.6348 0.7196 1.000 0 0.120 5 0.006 5
Y9  0.1720 0.0613 0.080 9 0.0354 0.176 6 1.000 0 0.491 0 0.008 519 55843 0.8974 5.0805 2.7821 0.6130 1.000 0 0.180 3 0.000 0
Y10  0.0166 0.017 2 0.033 4 0.0322 0.050 7 1.000 0 0.400 1 0.0339J10  4.907 4 1.3049 1.662 4 8.740 1 0.482 8 1.000 0 0.165 7 0.000 0
RSD/% 8292 17111 4215 9582 47.40 000 68.68 74.45|RSD/% 67.07 12278 59.21 109.75 51.37 000 57.88 1591
F 4 BIEHRANEUE I +z5 BIEHAREBEBES
Table 4 Intra-group similarity analysis of ADR samples Table S Inter-group similarity analysis of ADR samples
5 MUUE S5 MOUE w5 MO RS AL RS ALE b AHALE
Bl 0989 Y1 0987 T1 0964 J1 0878 X1 0948 %; M- Wh-bs BB WRREA-
B2 0992 Y2 0979 T2 0935 J2 0895 X2 0962 W HE7 7 iREa=gill MIFFEA
B3 0991 Y3 0997 T3 00960 J3 0948 X3 0976 1 0.942 0.318 0.503 0.216
B4 0989 Y4 0790 T4 0826 J4 0752 X4 0779 2 0.953 0.318 0.302 0.181
B5 0994 Y5 0998 T5 0980 J5 0964 X5 0.855 3 0.984 0.326 0.374 0.392
B6 0986 Y6 0994 T6 0978 J6 0925 X6 0.829 4 0.781 0.203 0.394 0.123
B7 0990 Y7 0994 T7 0958 J7 0925 X7 0977 5 0.988 0.423 0.486 0.268
B8 0990 Y8 099 T8 0895 J8 0924 X8 0977 6 0.986 0.348 0.394 0.211
B9 0975 Y9 0988 T9 0971 J9 0951 X9 0971 7 0.993 0.328 0.424 0.309
B10 0.987 Y10 0990 T10 0.819 J10 0.781 X10 0.829 8 0.996 0.456 0.509 0.339
7 FlUR A PR 20 61%, W) (A IE 24N T 9 0%2 0420 0378 0.280
10 0.983 0.421 0.517 0.196

N,

LEEAREBARE . AT -tz

B RE R, FERERDKEEMITHER. A4H
AT A BRI T Fe A2 R il 60%, RIWIHAL
WAREE . MRAIERR R HE B IR B R ik
700%LA b, (AFAREBAE A, AEEEAHIE

iR AR PR AR 7y, X RE S KRR &
HEK, SeE TEERPERUA 9. RRATHA A 57 BT

WIS

BRI HEREANT 20%, KT RIS

#EZFI L - A IEARHE A -IR B RIS R
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# 6 BIEAM. WA, fREZF. REEFIRILEHRIENELER
Table 6 Determination results of content of ADR medicinal materials, decoction pieces, standard decoctions, fluid extracts,

and serum samples

J 82 4/ (mg-gY) i 7 K (mg-g )
% KERL AY BFH BRET WK RRET|9 KEEML AH BFH KT RK R

£l s 47 A
N A

Bl 2179504251 02579 0.2095 0.3090 1.4589 0.0543 0.998 1| T6 26.6005 0.5307 0.8935 0.4597 0.2640 0.3030 - 0.1509
B2 3709103907 03127 0.23150.1837 1.3118 0.0524 0.7212|T7 7.6870 0.3800 0.4606 0.2618 0.1579 0.2064 - 0.1264
B3 18735 - 03827 0.25080.17310.8586 0.0499 0.4790{T8 81897 -  0.6099 0.35350.22100.2867 - 0.1415
B4 16731 - 04827 0.27840.2777 25468 0.0504 1.1890|T9 30.7973 0.5885 0.5790 0.25450.2052 03312 - 0.1503
B5 9.56470.7227 02306 0.2009 0.4777 2.080 6 0.058 2 1.0744|T10 6.5379 0.5002 0.1964 0.2476 0.1356 0.1956 - 0.1219
B6 9.1508 0.6525 0.2905 0.2008 0.3994 1.6777 0.0574 1.1002|J1  4.6246 0.0959 0.2590 0.11730.05450.1973 - 0.0385
B7 19778 - 05874 0303902805 1.3593 0.0562 0.7846(J2  7.9145 0.1098 0.1575 0.0493 0.0389 0.1217 - 0.0393
B8 18117 - 05990 0.32850.3238 1.8099 0.0610 0.8344(J3  8.0461 0.0810 03289 02189 0.09510.1295 - 0.0359
B9 11.6600 1.0121 0.2271 0.1488 0.4148 1.4649 0.057 8 0.9013(J4  6.1690 0.1280 0.2806 0.3763 0.0324 0.1559 — 0.0282
B10 1.9397 03995 0.2218 0.3513 0.1608 0.9214 0.0536 0.5814J5 10.3047 0.1897 0.6478 0.38590.15110.1487 - 0.0511
Y1 1587304398 0.2967 0.2010 0.2234 1.9220 0.0526 0.5300{J6 11.1201 0.1549 0.4298 0.1884 0.0663 0.1296 — 0.0440
Y2 1818703788 05079 0.17030.3204 2.1419 0.0736 0.576 3| J7 10.2675 0.0880 05449 0.2369 0.0623 0.0865 - 0.0307
Y3 10976 - 03929 0316103474 1.9462 0.0564 0.8125{J8  7.6151 0.0800 0.4966 0.2894 0.1063 0.1305 - 0.0367
Y4 1784603990 04121 0.2962 0.2296 1.9258 0.0507 0.676 1{J9 12.0176 0.2164 0.5665 0.304 4 0.0670 0.0887 — 0.0356
Y5 7405704577 03057 0.2053 0.486 1 2.8346 0.0514 1.2953|J10 9.3879 02215 0.1484 0.3934 0.0477 00690 - 0.0307

Y AR GER

Y6 8381305057 03691 0.2323 05176 24785 0.0579 1.296 2| X1  0.0100 -  0.0036 0.0058 - - - -
Y7 07765 - 04710 0.22430.2695 15689 0.0571 0.8131|X2 00085 - 00031 00049 - - - -
Y8 08316 - 05135 0314203815 23674 0.0601 0.9775|X3 00090 - 00030 00069 - - - -
Y9 9.5883 06488 0.3555 0.2191 0.4784 2.0614 0.0599 1.206 3| X4 0.0085 -  0.0024 0.0057 - - - -
Y10 0531304121 01616 0.1665 0.1706 1.1495 0.0771 0.5864| X5 0.0109 -  0.0030 0.0053 - - - -
T1 9.0276 04939 05008 0.35980.16790.2463 - 0.1166{X6 00095 -  0.0029 0.0058 - - - -
T2 181907 04501 03791 02068 0.1656 0.3257 - 0.1325|X7 00101 - 00031 0.0075 - - - -
T3 15.0881 03800 0.5886 0422002379 0.2855 - 0.1376(X8 00087 - 00034 00067 - - - -
T4 69217 - 06495 0391201974 03104 - 0.1340(X9 00104 - 00039 00072 - - - -
T5 24.6423 0.5503 0.9322 050950301304261 - 0.1909|X10 00096 -  0.0026 0.0052 - - - -

OFIRBAT AR %7 .
“~” indicates that the component has not been detected; same as table 7.
x7 BIEHGM-IRRREST-RREFIRMBEMEREEBRENESER (X£s5,1=10)
Table 7 Results of average transfer rates of ADR medicinal materials, decoction pieces, standard decoctions, fluid extracts,

and serum samples (X £ S, n=10)

e SFRFH %

B BER  GEROKSRKINE  AMAE  BTEHAR  BKEHE  WKTE  RREHE
RO 61.26+23.67 -  10545+30.11 92.60+26.92 112.6437.59 131.10+36.12 102.384+17.54 99.14433.23
R -FR AR 750.79+408.97 -  159.88+68.54 150.63+44.53 63.32+£13.74 14.4441.76 - 17.144+4.02
RHEB TR E 73.00£39.64 - 78.86+40.26 77.21+41.92 34.30+10.68 44.02+14.35 - 26.49+3.41
WREA-ER S 0.1240.04 - 0.9940.52 3.32+2.56 - - - -

FIMIAER. BER. KEEMRTAR 3 R KEFEARTAR 3 Pl -5 3R AE 0.12%~
BRI 70%, HBFAHAEE. BRATEAZER . R 3.32%.
BRI TR R 26.49%~44.02%. MEMALE 3 #1ig
MR B - MIEFEAALBITEF, AR ASLIGEEST T AR R FREZFL i
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REFRIMIEFEASL 50 HEASFRIE M A TEREA T
FRAEEE, RILATEZM . KA FsEzTA 9 A
R, AIERRERA 13 NMEEE, iEHEARE
4 AN, IS R B EEAT R, FRIA
8 MRFAEUE .

FIEZGM AR SR aC s T 7 MR IELE, A
AR A 6 MEENE, HEREENRE 7
ANRHIEME, ATEMIEFEARTAR 3 MBI, Kb s
ANFEART I BA FFIEEAR 3 S, 73 Al AE R (1
Fg) . KEEMRHE (7 5 AMAHEE (8
S, FTEZM S BIER AR, B 2 R —
FERIRHIENE, il iR (1 50, AKFIEATHT
TAER (7518, AHIAR (8 5. BhFAHNE (9
S, METEHZER (11 i), KRR (13 5§
FREETEHER (14 FU); AIERA A ERHEZ
FIXFEE, ATERRREZ D TIRIRT R (13 518);
FEAR RS AR E R R, AR E R
2 THER (3508); MAEMEREAY, (UG
AR (151, KEAMNMATHER (7 508 MENY
HE (8 Sk,

TRSUEIEAR R 25 3R B, AR E e A,
IR S EATAEZE o R DA b 25 53 1 S IR AT
RE ST SEf A IR R L AEKIREE . SRS TE] . 4
Hn T oA ARIUT V. MK m kBRI R AR, 5
SR — PR O, D TR A TR AR
W%,

T IO HEFR A 8 Bl R 2> 1 B S R R oy
M, ROKERIR. SHRBRAEIR F R2AESENA
TER BRI AR P AR S . B SR K
AEMAFTHAEMAYHRS ERE, EAMERX
F G TR E A R B R R
BT 75%, {EIRE FI MG R A IS AR T )
SRS RN 0.99%. 3.32%. AR, KAEH
AT AZER . B9EREEIR . S9H. DR 2
HAEM, &BEEZENA R BRI, Ak,
X2 PN B TR 5 B 20 i A U
GIDNIIRERER Y/ R I A TR el N Uk e 2
PEVIIR, ARIL T HAE S I 2 i ke I
5 AME R e, FF A Q-Marker HE ) “ FR
D> 10221 SECFi wE 9 1 TE R Q-Markers

TEFTEYR AR AEZ 7 A AR, BRETH
FANFRRHT A R PR R R 14.44% .
17.14%, JEHF T Re S TRIPE A O¢, fEKEE S

T T AN BEAR L 5 A 1 SR 23-240 . FEARUE A I [ IR
BRI T, BRATEIER . TR, REK
I 2R A R (P 2R R KT 25%, AR
FsE . A SCHRRWIRKATHIZR . Bh A AES. S ERHET
AR SEWADIR . BR. HUMIRANLG M S 2 AR
PAER, & B IE 2R o L 25281,

(BRI B AR A R M fe B3
MG BRATOIER . 5 RRAT I R S B0 i %3,
UL I PR AT R RAE IR B ) & B A, 3X 3 A
FIMAE VIR B 77 P 25 o 70 E 7y i o 0.072,
0.126. 0.037 mg/g, JB&THEM Y. WHE BRI
FIREAERE NS AL T AL, PRI, BRATHAER
T IR RRRAETHIER 3 M &SRB AR
—BIRATIE T . ASSRAGHE T F D0 B IR0 IT Y Atk
b, BT IR YO BT i
BB IMIEFEAN HPLC RHEEE .. Z K 5
FEATHR T H I SRR R R EZG M BT L bRk
DRl WIRER, HEMEFEARA R P E
IR . fKHE Q-Marker ] “ FLJFEN 7, ARSLIRLE
A 0 e E KA A AT R M B AR E N E
1E B AR R T Q-Marker, A A IE 5 4% ]
feftt IR SRR AR .
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