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medicine formula granules standard reference (TCMFGSR) is proposed. The feasibility of using standard reference for thin layer
identification, specific chromatogram/fingerprint, and content determination was studied using Danshen formula granules (DFG) as
the research object. Methods Three batches of Danshen formula granules standard references (DFGSR) were prepared based on
Danshen standard decoction (DSD). The influence factor studies on three batches of DFGSR, as well as quality evaluation of thin layer
identification, fingerprint, and content determination were conducted. Subsequently, using DFGSR as the reference material, the
feasibility of applying DFGSR in the quality control of commercially available DFG products was investigated. Results The DFGSR
showed the same color spots in the same position as the reference materials for rosmarinic acid, lithospermic acid, salvianolic acid B,
and Danshen reference medicinal materials in thin-layer identification. The mass spectrometry identification showed that the eight
components of DFGSR were consistent with the national drug standard reference fingerprint of DFG. In addition, the similarity between
three batches of DFGSR was greater than 0.99, the similarity with the national standard control spectrum was greater than 0.98, and
the fluctuation range of salvianolic acid B content was within +10%. In practical application of quality control for commercially
available DFG, DFGSR not only achieved similarity evaluation and accurately locate the characteristic peaks of the fingerprints, but
also had the same identification effect as the reference medicinal materials under the thin-layer identification, and the deviation of
determination result of reference material under the content determination was only 1.08%. Moreover, the DFGSR could improve
detection efficiency by eight times, reduce detection costs by 10 times. Conclusion The development and application of DFGSR
have achieved the quality control of DFG, and simultaneous detection of thin layer identification, specific chromatogram/fingerprints
and content determination of traditional Chinese medicine formula granules with one reference material. The standard reference has an
excellent promoting effect on the high-quality development of traditional Chinese medicine formula granules.

Key words: traditional Chinese medicine; standard reference; Salviae Miltiorrhizae Radix et Rhizoma; formula granules; standard
decoction; quality detection; quality control; application feasibility; thin layer identification; fingerprint; rosmarinic acid; lithospermic
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1-HEES A 2RI ERR: 3-KHR: 4-FTIER B: 515
H824#1: 6-DFGSR 230712-01; 7-DFGSR 230717-01; 8-DFGSR
230717-02.

1-methanol blank solution; 2-rosmarinic acid; 3-lithospermic acid; 4-
salvianolic acid B; 5-Salviae Miltiorrhizae Radix et Rhizoma (SMRR)
control medicinal materials; 6-DFGSR 230712-01; 7-DFGSR 230717-
01; 8-DFGSR 230717-02.
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Fig.2 TLC image of three batches of DFGSR
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3 DFGSR #& (230712-01) faEFHER TIC
Fig. 3 TIC of DFGSR (230712-01) under negative ion mode
*3 DFGSR A% E
Table 3 Component identification of DFGSR
tw/ 5 X w7 22
g5 AFR KR miz B iz A MS/MS (m/z) WEY
min (X107
1" 4.63 CoHiOs 197.0454 197.0456 -1.01 [M—H] 179.035 1, 135.045 3, 123.045 0, 109.029 3 R E
Y795 CHeOs  137.0244 137.0244  0.00 [M—H] 119.013 8, 109.028 6, 108.021 6, 107.013 7 JR LA
* 948 CoHsOs  179.0347 179.0350 —1.68 [M—H] 135.044 9, 117.034 5, 107.050 0 W R
" 21.83 C3H30016 717.146 5 717.1461  0.56  [M—H] 537.104 6, 519.093 3, 339.050 7, 321.040 6 FHRR E
23.13 CisHi60s 359.0775 359.0772  0.84 [M—H] 179.034 1, 161.024 4, 135.045 0, 123.044 9 HEER

*

2443 CyHnO1n2 537.103 7 537.1039  —-0.37
* 28.12 CyHa0016 717.146 5 717.146 1 0.56
32.62 C3eH30016 717.146 5 717.1461  0.56
a 11.27 CisH1s09 325.056 4 325.0565 —0.31
b 12,92 CisHisOs 357.0612 357.0616 -1.09
¢ 13.65 Ci7HisOs 313.0713 313.0718 -1.47
d 16.14 Cy7H22012 537.103 8 537.1039  —0.09
e 1852 CyH2O012 537.103 0 537.1039 —1.58
f 18.96 Cx7H2012 537.104 3 537.1039  0.84

19.43 CaoHisO10 417.082 8 417.0827  0.19

29.06 C26H22010 493.1137 493.1140 —0.65
i 33.42 CsH30016 717.1451 7171461 —1.39

OO\IO\LI;AWI\)

[M—H] 493.1121,313.071 2, 295.061 0, 185.024 1,109.029 3 4%
[M—H]™ 519.094 9, 339.051 5, 321.042 7, 295.061 1, 279.029 7 F+H# B
[M—H]™ 537.103 6, 519.092 9, 339.050 8, 321.040 2
[M—H]™ 196.050 4, 178.027 5, 149.059 9, 134.037 2
[M—H]™ 313.071 5,269.082 1, 251.070 4, 203.035 3, 175.039 5 JR4X B HEEL przewalskinic acid('™!
[M—H]™ 269.0812, 159.044 6, 147.044 4, 121.029 3, 109.029 6 7} Flo!

[M—H]™ 493.112 1, 359.077 6, 341.065 7, 315.087 1
[M—H]™ 339.051 4, 321.041 6,295.061 2,277.049 2
[M—H]" 339.050 5, 321.039 3, 295.060 5, 277.050 2, 267.065 1 F}FiE; T B} Mg J05)
[M—H]™ 237.040 2, 197.045 6, 193.050 7, 179.035 1, 175.039 9 1} E: DU°!

[M—H]™ 295.060 7, 197.044 8, 185.024 0, 179.034 8
[M—H] 519.092 6, 339.048 2, 321.039 3, 295.060 0, 197.044 2 JIFE; A B RS ER ALT)

LR L ST Y
ST

LB H SR 11
LB T ST 109

FIEAR A 5 PTG ADS

"R FE A

* indicate that it is identified by reference substance.
Myl &), Hidik 1~8 5 DFG [E %24 fbnit:
X} i Fi S BRSO AR () 7 — 3K

B 5 K1) 4% 1 3 7k DFGSR V7%, 7\ UPLC

w, BHTIRAUENE R, SR WK 4 R, fEXTE
WEEATRRING, 9 —F 5 51 DFGSR 840 E
W A R N E R IR R amiAn ) (h2ital
FRSUETEMUEE TN R4 (2012 B, AR 244
PRAEXT IR SRS A S I, B DR E N 0.1
min, PG 7 ANRHEEE (6 1~6. 8) #HT

HEHUCEL, LA SR IETHEAUE . 2R INE 4
fiizn, 3 LYk DFGSR 5 DFG [E 5 24 S bR x e 1
SR AR BLRE 25 S35 KT 0.980; FFiHAE 3 Hlkik
DFGSR Z [H] FRIAHEE, 453 KT 0.990; 455 %E
B, P2 3 47k DEGSR %) B RIT 05 & 1t
Je—301E

2.3.10 JiiEME HPEE S RS Waters
Alliance €2695. Thermo UltiMate 3000, LA#it5H
230712-01 f¥] DFGSR N FEXT 4, LA 3 #ikiX DFGSR
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6 I lb 20 30 40
t/min

S1-DFG [® 475} it &l S2-DFGSR 230712-01; S3-DFGSR 230717-
01; S4-DFGSR230717-02; 1-FFZ3; 2-BLACHE; 3-IMERR; 4-
FHRIR B S-IRIEHIR: 655 7-PHHIR B; 8-JTEER L 5T
MR Yo

S1-national standard control fingerprint; S2-DFGSR 230712-01; S3-
DFGSR 230717-01; S4-DFGSR 230717-02; 1-salvianic acid A; 2-
protocatechuic aldehyde; 3-caffeic acid; 4-salvianolic acid E; 5-
rosmarinic acid; 6-lithospermic acid; 7-salvianolic acid B; 8-
salvianolic acid L or salvianolic acid Y.

4 3’k DFGSR A4 &1L
Fig. 4 Fingerprints of three batches of DFGSR

%4 33X DFGSR RIEINE
Table 4 Similarity of three batches of DFGSR

AL

FE il DFG H¥5
- 230712-01 230717-01 230717-02

Xof HEE P
DFG E#rxf A 1.000 0.984 0.987 0.981
230712-01 0.984 1.000 0.996 0.996
230717-01 0.987 0.996 1.000 0.996
230717-02 0.981 0.996 0.996 1.000

FEm RSO A S IR IR ORI NS I, B
[FACES NI SUEITGAILRE ;s £+ Waters Xbridge
Cis#E (250 mmX4.6 mm, 5pm). Agilent XDB Cis
(250 mm X 4.6 mm, 5um) 2 REAEH:, DitS
4 230712-01 ff] DFGSR A%, LI DFGSR X}
MHRSURIE AR, BRI O T RS g
AL BEIG Ol 45 Rk 5 s, EAFUESSA
x5 TELF/SEIEMERN DFGSR BILE
Table S DFGSR similarity of different instruments and

columns
EIREN T a TRO AR BLRE
Waters Alliance e2695 1.000
Thermo UltiMate 3000 1.000
Xbridge Cis 1.000
XDB Cis i 1.000

A {4644~ , DFGSR FIAHALEE N 1.000, 6
B 225, RUTZ I P R AT .

2.4 DFGSR HIEEME

240 HAIEFM AEHY Waters Xbridge Cis 1
(250 mmX4.6 mm, 5 um); s HE-0.1%
FRAKV L (22 1 78), SEPFEVEIN; FEIE 30 C; A
JE 1.2 mL/min; HEAEE 10 pL; YK 286 nm.
2.4.2 PSR WS S 200w A AR R
Hl& AN, €2.3.37 TR B S IR A 4%

2.4.3 DFGSR#EEHIHI#% 2 &EH DFGSR ¥
TR &7V “2.3.47 TR 1) DFGSR {3 4% o
2.4.4  NFRE SRR S S RO T A T
Hl 7RI €2.3.57 TR (A5 RS AV 45

245 AMKRFL WKPE “23.57 TURXT G
TR 24 7%, il 45 BB LN 151.164 0 pg/mL 115}
MR B 0 IE IR, FERS#E EE 0.24 0.5 1.0. 2.0.
3.0, 4.0, 5.0mL, 737E SmL &4, FHE-K
(8 12) PR ZIE, il B2 7 ot A PR 0 L S U
o 420 “2.3.17 TR ik SRR AT, IR T
fi% B TR . DAERE R IR AR AR AR (XD, U
BURHPALRR (V), BATRIERENA /0T, 153085757
JERPETE, PHIER B BIH 728 Y=10733.37X—
561.66, R>=0.999 9, LML N 6.05~151.16
pg/mL, VAR5 5T SR T A K

2.4.6 FEEERI  H “2.3.5”7 TN FHEER B R
MR, ENTRAE S, ESERE 6 I, W
“2.3.17 WUNEIE KA, WEFHHTR B (1) EE
WU TR, T+ FL RSD 18, 4554 0.38%, /N T 2%,
L INEI T R A RY TR

247 HEEMHRE  BUS N230712-01 1 DFGSR
FEal 10 mg, FEEPRE, %M “23.47 UF 7k
1T %% 6 ¥ DFGSR ¥, %M “2.3.17 iRk
ZAEHT, M FHRER B (=530 1HHE I RSD
B, 58N 0.30%, /NT 2%, FIFETAALEE 5%
HEE MR

248 FaEtkilse  HUttS o 230712-01 ) DFGSR
Feah, 428 “2.3.47 TUF 77344 DFGSR %K,
SR TFHI G 04 20 4. 8. 12, 24h JEATRAH(
AL, FEMR “2.3.17 TR G & 4T AT, ek
BIRE . I FHR R B R4k, & RSD 1H,
51N 0.24%, /T 2%, F B DFGSR ¥ RAE 24 h
PR E PR R AT

2.4.9  HIFEEY AR RS

2 R B LI 58 5 Rt



* 5466 »

FED 20244E8 7 $55% H 168  Chinese Traditional and Herbal Drugs 2024 August Vol. 55 No. 16

58 230712-01 K DFGSR ¥, %A MR B
SEMNZ 50%. 100%. 150%K K FHEFIIAC
SR S IR VA, TE IR «2.3.47 TR 7 VA K
L EFEIRE S 3 43 DFGSR W, 1 5E Pt
MR B & & R FHRER B3 ANl RERE N
TIARE RIS A 95.34%~96.58%, 7E [ 24 1. )2020
SRS E B VIl 95%~102%P, RSD fHA
1.32%, R IEMHERTE R 1T

2.4.10 DFGSRAEMIIE &N E B3 LK DFGSR
Fedh, FIAHPHDE B XTI, %88 “2.3.17 TR )7
%, X 3 itk DFGSR ¥ it 34T P L B 117 b
o ZiFHE, 3 #tIk DFGSR #E 5t 1 B i &
SBUY RN 40.70% (L5 230712-01). 46.38% (it
5 230717-01). 42.22% (#t5 230717-02).

B4k, LA 3 ik DFGSR Ff b  FHR R B i &4
BrE NS, 1HE 3 HURIFHEER B & 550
BT 9 +10%, A £ 3151 3 it DFGSR #+
i — BT
2.5 DFGSR HIFEE M5

PR (P EZ54) 2020 FERRPTEE €9001 JE k)24
Y5l AR e RGeS R ZR, T SR
e R B O BRI G . B SR 230712-01 1)
DFGSR, B T@EHE#IY, 7EmiR GEE 40 C),
PLI R (HIXHBE 75%) 264F R 3 78CE 10 d,
HormT 0. 5. 10d BURERTIN . FESROGHRSS [HEEE
N (4500+500) 1x, HOGURSBREAMET 1.2X10°
lux-h, ITEAMTREEAMET 200 W-h/im? ] 2544 i
B 10d, 70T 0. 10 d BUFEASI, 3 253548 DFGSR
FITEIR . &8 (PR B). T840 EIRE AU M shili
ZAF FWRIB ST . SRR, EREAET,
%5 5. 10 X DFGSR (P45 40 & 1% A AL FE TC B B A8k,
FHIEE B A BT N, MR iR ok KA T 4
s o R =g sk T, 5 5. 10 R DFGSR
TSRS AL E TE I B84k, FHRR B & &thE
FrREE, BT RAREED, F3 DFGSR W%
JEWEIRR] T 9.28%, MR AR R T IRE
R RGN, 28 10 K DFGSR
TROUEITE AR TC I R, PHRER B S &= AT R
B, PEIR HER ok RN R R . AN[FSZI 261
T, PHBER B S 2EIEFT R, X5 SCERRE 7t
MR B 543 Al — 80, BARGE IR WK 6. £5 bnf
11, DFGSR e g b yE: S AIRIR T BRI,
R 7 ORI AR

#* 6 A EIFMEZTH DFGSR #HUESFHEL B &8
Table 6 DFGSR similarity and salvianolic acid B content

under different influencing factors

W ROE T i
B/% /%
fi=ibin! 0 1.000 4070 KpAHR
5 1.000 39.03 EEHRINAK
10 1.000 37.59 EEEHRINEK
[t 0 1.000 4070 KROHR 0.00

R EERE 9.10
PAY REIR SR LN 9.28

5 1.000 36.76
10 1.000 35.59

MOLHEST 0 1.000 4070 AEfR AR
10 1.000 36.85 WEHFK

2.6 DFGSR B9 5I 145

FIHEEETEMIE, # DFGSR 4335 K 25 mg/ili
RIS AT AE, IR 35 145 A 230712-01
() DFGSR, BENLIHHEC 10 i, %8 “2.3.4” L
DFGSR ¥ i) 25 77 15T RE il £ %8 “2.3.17
T (R i 5 A oA, 3R#3 DFGSR fRatEil,
i —# 7 J5 1) DFGSR fr 80 EIEERE 435 AN E KX
2y A ) (R 2 g e SR RS A AL EE VR
RE) (2012 O, PASrZtt i 1 (1) DFGSR #i A
Z 8, IR % E N 0.1 min, {EH %7 4
REEIE (0 1~6. 8) HEATHBNILED, MLAZ SAL
iE, 115 10 Jfi DFGSR 2 [ FIAHBLREE . &5 B ansk 7
Jfi7~, 10 i DFGSR HIFa S B AH AR 3274 1.000.
HOnT B St I VBRI A i, E N A, 4%
“2.3.17 DRI KT, bR e, WIE
DFGSR ¥ it HFHR R B S &, Mgt RIE 7,

# 7 DFGSR 5 EER
Table 7 Results of homogeneity test of DFGSR

- 53R 1 10 SR E
ROURIEAIARE  FHRER B/%  RSD/%
IIHEREN 1 1.000 39.62 0.70
IIHEREN 2 1.000 40.05
IIHEREND 3 1.000 39.69
IIHEREN 4 1.000 40.01
IIHEREN 5 1.000 40.45
IIHEREN 6 1.000 40.17
IYHEREN T 1.000 39.88
IIHEREND 8 1.000 40.20
IIHEREN 9 1.000 39.78
SrEERER 10 1.000 40.39
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10 Jfii DFGSR /R B & & RSD N 0.70%,
TRFEZER, RFHIEN DFGSR 5 R 4T
2.7 DFGSR 7£ DFG H#I5 F

271 HEXH B 7 #RTEE DFG AR gL, EHR
“2.2.27 TN AR VA ) S T VR EAT R
%, FELUS A 230712-01 ) DFGSR FIPHE B B
VEJXT IR, #5I8 “2.2.17 WU R J7VER T4 DFG
FE AT 32 0 A . A& SR s s
7 #LIK T DFG ¥l DFGSR HkEF IR, K5
2. FHIYEE B OB A (Rf=0.26. 0.39. 0.52) 7
MEAE b, BoRMEGE. ok, S
PR — 2614, 1ER—HRERR GFass 2R _EJE ST,
S5 5L 578 DFGSR 8 )2 47 bUOX R 2444 5 s i
HEMAIEE . £Y DFGSR "+ DFG # /2%
T, IRBIEEO 2P B A ) SRR, BE H—X)
FE AL, DFGSR KGR HEEE.

1 2 3 4 5 6 7 8 9 10 11

1-FEE 2 WG 2-FHIR B X i 3-FES 0 24544 4-DFGSR
230712-01; 5~11-1ii45 DFG #h, #t 5735179 211001F. 211002F
211003F. 22050401, 2206002S. A2021433. 2023051S.
1-methanol blank solution; 2-salvianolic acid B reference substance;
3-SMRR control medicinal materials; 4-DFGSR 230712-01; 5—11-
DFG samples from market, with batch numbers of 211001F, 211002F,
211003F, 22050401, 2206002S, A2021433, 20230518, respectively.

5 74t DFG HmeERELEHE
Fig.5 TLC of seven batches of DFG

2.7.2 fRLUENE B 7 #LRTTE DFG £, %8
“2.3.37 U B4R A AT RE R A, %
BR“2.3.17 TR ARSI 5 ik AT AR FE 805 B K
£, BEEEUILS N 230712-01 (K] DFGSR AT Xt
YRR, XF 7 #tkTi 8 DFG FE 4T 48 S0 & i
P ERL, 25 RWE 6 fx. MZERTTLLE R, F
Fi DFGSR A AP . R0 DFG FE S T E
FROEWEREAT e A, A RUE TR 115 FH AR - B
DAXRFEIGE G 8 AT VM 2 AL i), ik be 1 25 21
PR HA

0.8
0.6
G
=4

0.4

0.2

0

7

BT SR+ 2 S S

[ A PN W W — \'L_N\—SS
D TN S T I U W S L_;_N.&_,_____E
| 2 P W W k‘_#_ S6
QJJlmf\_,—M_A“M\__L_JL_ S5
JJ_A_A_A_,f. e A,\injk‘ B P S4
_i_t,i, . MR W h/\ A - S3
S U D O SN ¥ |v| I 4___2%
— X Y W U W | W )
0 o 20 30 40 50

t/min

S1-DFG E#rxtIf Eli: S2-DFGSR 230712-01; S3~S9-1li#§ DFG
Fedh, L5438 A2021433, 2206002S. 22050401, 211001F,
211002F. 211003F. 20230501S.

S1-DFG national standard control fingerprint; S2-DFGSR 230712-01;
S3—S9-DFG samples from market, with batch numbers of A2021433,
22060028, 22050401, 211001F, 211002F, 211003F, 20230501S.

El6 7t DFG BIIEL AL
Fig. 6 Fingerprints of seven batches of DFG

B a4 — R JE 1 DFG $R 4RI S s 4= 568
SNEF MR oM (h 2 i fa SURE A
PUEVEAN R45) (2012 ), FF4rHILL DFGSR $54(
K5 DFG HEFsAHRFESEE NS ], iR &
WHEAN 0.1 min, HHVIET 7 MFAEKE (g 1~
6+ 8) HHATHBIILHL, MMLAL SRIE, 5 DFG £
i ARBARE, 25 Rk 8 . #4 M DFG B ZXhnifE
(YBZ-PFKL-2021035) 1 “ {4 i 5 80 Bt 5 06t R
RO EG AL, ALK T 0.90” ifle, #&
BIARALEE R T 0.90, BPRIHIE AEMAEM . 4R E
78, 7 {1t DFG #f & 5 DFGSR 820 B (KA
A K 5 [ A xof TR RT3 P AHABLRE 5K T 0.90, DFGSR
FR OIS 55 1] ot T PRt o A5 2 75 5 A 1 11 o 45
B—F. 455K DFGSR 1 Hl T DFG H 5 b
FEAEAR SIS 0 AL EE I vPAR . 481, LA DFGSR
FREUEREAE et BN RE ft A LR, 5 DU FRoxt

<8 7iit DFG B EERIMEIE
Table 8 Similarity of seven batches of DFG

AHABLRE
I % fiks - _
DFGSR  DFG [z e Kl i
JT& 1 A2021433 0.94 0.96
&2 22060028 0.98 0.95
&3 22050401 0.92 0.95
"% 4  211001F 0.96 0.94
J7%& 4 211002F 0.97 0.94
J7%& 4 211003F 0.96 0.94
T 5 202305018 0.93 0.95
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IR Syt B () AR AL BE &5 AT AR — T 22 7, IX T
& H T2 ) DFGSR 5 Bl br L3 (1) 4 ik 0 EE 451
AR ZRFEW, BAREFEE T — PR 5
273 FEMzE B 7 #LRTTE DFG Fefh, %M
“2.3.37 TN AR i VA R ) % 5 VR EEAT R b
%, FELULS A 230712-01 ) DFGSR 57HE 8 B
TR BRI, R “2.3.17 TR riEIEAT

T DFG # PR B S &l . Wl 45 3o
9 . 59K, L DFGSR AXt Y5l
T DFG SR B S R4 R, S5UMHIR
B 0] R& fi SRk BEA ) 5 1R 45 R R, R ZEAN
9 1.08%, M 45 KT FEME R 1 . KW DFGSR W H
THHBmER B & &e, HEABARSHHER B XiE
i (R 17

%9 7t DFG $3EEL B S =NE
Table 9 Salvianolic acid B content of seven batches of DFG

. . FHEYER B R G05E M1 FHEYR B/(mg-g ™) T2/
P s fr/min SRR HuRHEF HLR AR A DFGSR of R %
%1 A2021433 1021 1.69 1.27 8 097.33 37.40 36.60 1.08
%2 22060028 10.23 1.78 1.28 9 032.68 36.62 35.84
J %3 22050401 10.26 1.71 1.30 8 184.34 43.93 42.99
7% 4  211001F 10.30 1.67 1.30 7 839.85 52.51 51.39
7% 4  211002F 10.30 1.67 1.28 8120.16 52.19 51.08
7% 4  211003F 10.30 1.79 1.32 8 247.96 51.26 50.17
S 202305018 10.33 1.70 131 7990.27 35.46 34.71
3 g REEPRHREE 2. SRR, &8ElE 5

RS fRGEE . S ENET, 6
#% 1) DFGSR #47 B E v, i Fi45 K W DFGSR
& T2k, el —2E RiF, Frilfgm 3 it
X DFGSR L@t Rif, maridmifee. bs, 8
i x%F DFGSR 520 K 275 %2, #fi i€ T DFGSR 17
TS  AE LA -, %F DFGSR 7E T8 7 #tt7k DEG
P BN R IEAT TR IT. 25 R B] DFGSR H] LA
PRI I Bff ) 7T B A A TR IR RN, ELVEIR 4

2% 45 AR R, DEGSR A] LAz 2156 18y 556
MG BRI SR . (BFEARARE T s SR b,
HH EER, BRX IR NERR G5
RNTFF .
3.1 %F DFGSR WA

DFGSR MM HA/RZEE LK 7. DFGSR 1
VLZ S TR ANAT DA B0 B2 1 5 A AR,
H R TSR BE N T 52 br i e, o/ FREAT

BRI

B

w P =R
FHRR B A =P

o SRR 4 h B R
o TCIF SR R Ve 1) HE A 5 o7
o GRS 1948 J6/20 mg

« HIBERTE] 0.5 h, ZARAET 8 £
* AT SEUITA RHIE V) HE T RE i
« WM RA RS, AR 10 £5

7 DFGSR HIR R
Fig. 7 Application advantages of DFGSR
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RRRIKIE. AT EHEWE. EREARSEED T,
DFGSR AN AT DA R 1 SRR IR U6 (1) 5 67, PR
R s g SRR HERA e, HARLEE R e 45 R 5 B s
xR — 2, B B AE KA bR IR A&
BEREE S . RS E I E T, DFGSR A LASEELTPH
& B BIME, nIJG 7 0 LA S & Bt (1 P IR B X I
fbo tb4h, DFGSR HIRH, 4 RARBIGIFER A i 4
h BLEFEDY 0.5 h, KWEAE R AU B 75 IF 1), A &%
HRIRTE 8 15, HURR TR 5T 1 S AR I A A 1
10 %, MRS EE .

3.2 T DFGSR Byl

N N =T R =R AN i) 915 o Sl )
DFGSR [FFEM R 24T 1 %52 45 R W oR1E &
i RGBT A B, A
[FJAZ A 18] N DFGSR AL A R A e s, {HFF
Mg B =S &Y, BAESBXETAER
—E MR . MORIE T T 45 R A DFGSR MAE
IR TR EE G 25 TR I, R, it 2% DFGSR
BTARAEWES, %5, 18 CHAH T,

4 Z5ip

AR FUHE T — P JE T RO 1) IR AEY)
“TCMFGSR” #&, FERIhiil & H DFGSR. MY
figtk T DFG B ZARAEH bR 8 Mgl F12
NP HRZ5 A M8 FH BB, PHEYER B X HE S AN B 51 5 i)
R, ST — AN AR R e TS DFG
EER fagt B SR mpR, A%
T B AR SR AR . ARSI LA R
TCMFGSR 7ERL 7 Bk AT A PR, SR AEsie s
PESHHR CFF .

ItAh, 3EF TCMFGSR HIJi &8 55 % 0T 14
RIS, BT S AEL; SHER,
TCMFGSR fE£ 844 77 v (1) 8 F B Al A7 PR AR A 7
i, FEAHOC TCMFGSR R i 5 R & A7 )5
AE¥ TCMFGSR )~ 2 8A 247, BT H
Al 2 i ) o B ) S AR S SRR Ay, A
W ONY 3R
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