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H E B &SR-Sk R B AR AR XA 54T, Rl a4 R a0 A8 . TR R SRR e
E AT Y eI B S AR IR R % (2012 87) )32 52 10 FedF RA=-57k 3 (%5 S1~S10) &9 35 &L B i S S AT ARLE -4, 5
BT S b AT R IR A4, KA SPSS 26.0 A af R AMEEAT R AR E ST E RSO KA F AR Gk R E 10 pLAE
SRR T B AT R RIS R A 10 B RA=-5 ok 0h 28 S P AR 16 AN A AE 4 0.997~
0.999; F5 ik | AR T8 &3 AT H M5 A RER M 12 AR, 103 P ,S4.S9 R A —%£ ,S6~S8 Rk A —%, L4
PRAFRREA— LW INE RS BT £ TR E A 89.245% . AT T3 SR HRICEACN R B G KATEE
#) 4 5.55~177.5.15.98~511.5.2.56~82.0,13.48~431.5 pg/mL; #5 % JF A2 E (24 h) . & L X e RSD 3 T 2% (n=6 &
n="7);F ¥ A= &5 A 101.56% .102.21% .98.60% .96.62% ,RSD % #1 4 1.90% .1.61% . 1.58% .1.73% (n=6) ., 1034F K
A=-5ek AP, Lk g 00394 F 5 #) 4 5.03~5.64.10.38~12.16.1.40~1.69.6.47~7.11 mg/g. L&t Pt BERE T4,
BF M T A RIE A F X IRR 5T A T4 A= R B R Z 420

KR B ARA=SRHG IR E E AARR RSN RSO AN E

Establishment of the fingerprint of Temurin-5 powder and content determination of 4 components
SUN Cancan, ZHOU Jing, Subiyinuer - Tuerhong , MA Guizhi (College of Pharmacy, Xinjiang Medical University,
Urumgi 830054, China)

ABSTRACT OBJECTIVE To establish the fingerprint of Temurin-5 powder, conduct chemical pattern recognition analysis, and
determine the contents of 4 components simultaneously. METHODS The fingerprints of 10 batches of Temurin-5 powder were
established and similarity evaluation was performed by using high performance liquid chromatography (HPLC) combined with the
Similarity Evaluation System of Chromatographic Fingerprints of Traditional Chinese Medicine (2012 edition) ; common peaks
were identified by comparing with mixed substance control. The common peaks were analyzed by systematic cluster analysis and
principal component analysis with SPSS 26.0 software. The HPLC method was used to determine the contents of gallic acid,
geniposide, chlorogenic acid and ellagic acid in 10 batches of samples. RESULTS A total of 15 common peaks were identified
from the fingerprints of 10 batches of Temurin-5 powder, and the similarity was 0.997-0.999. It was identified that peak 1 was
gallic acid, peak 3 was geniposide, peak 5 was chlorogenic acid and peak 12 was ellagic acid. Among the 10 batches of samples,
S4 and S9 were grouped into one category, S6-S8 were grouped into one category, and the other batches of samples were grouped
into one category. The accumulative variance contribution rate of first three principal components was 89.245% . The linear ranges
of gallic acid, geniposide, chlorogenic acid and ellagic acid were 5.55-177.5, 15.98-511.5, 2.56-82.0 and 13.48-431.5 pg/mL,
respectively. RSDs of precision, stability (24 h) and repeatability tests were all less than 2% (n=6 or n=7). The average
recoveries were 101.56% , 102.21%, 98.60% and 96.62% , respectively, RSDs were 1.90%, 1.61%, 1.58% and 1.73% (n=6).
Average contents of above components were 5.03-5.64, 10.38-12.16, 1.40-1.69, 6.47-7.11 mg/g, respectively. CONCLUSIONS The
established fingerprint is stable and feasible, and the content determination method meets the relevant regulations. Combined with
chemical pattern recognition analysis, it can be used for the quality control of Temurin-5 powder.

KEYWORDS Temurin-5 powders; fingerprint; systematic cluster analysis; principal component analysis; content determination
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2 EERN AR X ARl AR RN TR 2 T iR
H—FPE AR e M i A RO, AU
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W R FFAE , S BRAE i 2 TR AR LR BT, AR S
T REARA -5 R = OB SR s RS F i T4
2R AT, ) B AR AR -5 BRI TR
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1.1 FEUFE

AHIESE I F AR A 5 LC-20AD 2 = S50 A £
4 ( H 2% Shimadzu 23 7] ) \New Classic M'S 5 23 #fF K3
(F/NEEIE R 0.01 mg, Fi+ Mettler Toledo 23 ] ) \Mil-
1i-Q %A 244 7K /% ( 3 [ Millipore /A ] ) \KQ5200DE %%
8 P IR e (R Lo A e A PR | ) (SHB- T
PEFR K 3 22 F 25 2 RS SR 15247 BR S 7] ) 45
12 FEHBSIKA

BB F R B (dit 45 110831-201204, 41 & =
89.9% )W F Hh 1l £ i 24 ARG E AT Bt s BT BRAERR
g Ji R X HR i (L5 43 0l b Y26F11Y1712, SO2N7G-
24008, Y20A11K 111541, 4l ¥ AL T 98% ) ¥ H I
VIR I AR R A B 2w s Bkim CGRD kORGP st b, it
5210114) JHFR R 7 H) P8, k5 070308 ) JHE Tk
F = #7415 170518) (B ARG A (=3 pu I, 45
190301) JIARF1R 7 O He g 1], 4k 150426 ) Y5 H i
AeEIR AR X HUREE RSN AR NS R EBe iR, iz
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B sk IT AT 2548 , 43I A ) 4 S BR BT Ak T 1y e
il & EEE R0 F Terminalia chebula Retz. 5545 E
W+ T chebula Retz. var. tomentella Kurt. ft) T~ 1 ol R
2 PG ERHMEYINE T Gardenia jasminoides Ellis T 15 A%
PIRSL S/ B Y 8L R W Phellodendron chinense Sch-
neid. 19 T B2 BRBHE Y )1 B MeLia toosendan Sieb.
et Zuce. ) T 1 AR 52 5 R AR5 BREL (HE 5 2390
20210416, 20210425, 20210427, 20210429, 20210430,
20210501 .,20210502 . 20210503 ,20210523 20210526, &
SR R S1~S10) BB BB R 2= | il s U i3
Al HariatGn X R sl , K Atk

2 FAEEER

2.1 AREFIE

2.1 XRGRIEM BORE TR AT T (BRI AR
T %ok BRI RS PR E I VA A L TR
BE 1 S B R B A6 IR JoT et ¥R B 430l o 28.1.121.8
20.3.101.1 pg/mL MR AT BRI A (HEFR S B D
M 177.5.511.5.82.0.431.5 pg/mL IR A %) B8 5 7% W B
(=M ) .

2.1.2 MR ORI A SR R AR5 R L
2£50.25 g G HRRE , BT 25 mL g EHR, i iR
ZIE B (B3 100 W, 4% 40 kHz) 40P 30 min, 7%
JE B E 2, 585, wE B IS, 2 0.22 pm il fL
DB, R UE I, BNAS HE i Vv o 424 I Ho 91 ) 5 ke
A 2R B4R AA -5 RHL, [7) 123 il e i 0 (6T 3% P A0 5
ARAT-5 R B PERE b P U, 045 ] 1 B P AE A TR
SRAE 5 B i P VR S0 A S A ot VA TR L ) R
BRI A i 8 DRk T T 255 s o0 M T H e, LR 5 4h
AR 25 T JC I 1N, A BIF A i i dk 2k T B PR A o 7
W) LA S AR5 ) FH A RE AR -5 RSB PEA S VAR
Rl Tal§~ MG | BOAT BF AR i VA (DR B s 30 o
H I e R BT, SCAS S8 A ) 28 ek )1 B
PERE AR o

2.2 IELEERIEL

2.2.1 @i 4%F Ll Cosmosil Cis(250 mmx4.6 mm, 5
um) K %R L 0.05% BRI R i sh AR A L - &
(11, VIv) i s A B iE 4T B B2 5 (0~ 10 min,
92%A;10~15 min,92%A—>83 %A ;15~40 min,83 % A ;
40~45 min, 83% A—>80% A ;45~55 min,80% A—79% A ;
55~T75 min,79%A—>78%A ;75~80 min, T8 % A—~T5% A ;
80~115 min,75%A—>72%A;115~120 min, 72% A—
69% A ;120~130 min,69% A ;130~135 min, 69% A—
67% A ; 135~140 min, 67% A—>92% A ; 140~ 145 min,
92% A) 5 Fi 3 K 1 mL/min; A3 30 °C 5 4G I KN
254 nm; PEAEE A 10 ul.
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0.25 g, 42 “2.1.2" 30 T Jy il & sl i A, #2.2.17 10
A S BRI AE 6 Y, LA 12 (BEAERR ) 2 BRI
TG A% LA 05 1 A X B B[] AR o D T R 5 R
7, 15 4> T W AE X £ B B[] 9 RSD ¥ 155 F 0.34 %
(n=6) , R X} U6 18 AL A RSD YA 8 F 1.76 % (n=6) , 3
BIZ T kG % R AT

223 HEEMWIALE  HUE—HERA -5 BREL (405 S10)
614y, BR324 0.25 g, $52.1.27 T F )y il 45 Al S VA ik
$i242.2. 1701 F R RIEREI 2 , A 12 (BRAERR ) M2
HE0GE | AR5 A 0 (%) R X R B ) [ AR O e TR R, 45
SR, 16 > S WA X R B B IE] ) RSD ¥ & F
0.64% (n="6) , F XTI T AL A RSD B T 1.34% (n=
6), FINIZ R E R AT

2.24 REMERE BSR4 S10)1E &, 4
MTERFHEO.3.6,9.12.15,18,21.24 h i} %
“2.2.1700 % SRR 2, L 12 (BEAETR ) S ]
g | S 45 A e P R X 3 B s TR RIAR G e TR AR . 2%
SR, 15 A AT AR X O B 5[] ) RSD #9411 0.72%
(n=9) , XTI R RSD AR5 T 2.10% (n=9) , 3
A S VAR S TR T O 24 h e M R AT

2.25 JRGUEIE T SAEA BRI BI0HEREARL -5
AR A Y TR FTBRATE 1 ) 1R BB L i
BFV A ot V5 T LA R TR A S HR SRV TR AL 322,217 T R {6
TSR EREINE e SRR 4 10 SRR, -5 REL
ik B 25 i 35 SRS AU PR R 58 (2012
) ), LA STRE i I3 Ry 2 BE, 58 B s 1) 7 58 A 0.1
min, #5174 DT LA LS s SCEL 3, LA 50k A i
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1, X HE 5 S0 3 DL IR 2, A -5 BR A A A TR
FRITES B3 % P A VR 1 v SO 2 1 P DL T 3.
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AE-S 1 F AT 5% s SR ARA -5 BRHELHLHE - B PR A g o o
10 A Bl s (06 2~4 .8 14 W] E S HE THHE
FEAA -5 MR HICERH AT B PERE 5 s B g 9 N I i
BRI 4~5 7~8 .10, 14 A] BB 5 WA s FEAR -5
RHICER 1B BV A b e s Pl oA 13 A 0, B 1Y
U 7 14 P RES BT K
2.2.6 AHRUETEM R 24 @08 +s S0 S A L T
M R 58 (2012 Jit) )X 10 HHEHEEAA -5 MRHECHEA T A AL 3
fro S5 EIR, 5XTREFE SCE RS L XT, 10 HEAE & A AH A
BE 43514 0.999.0.999,0.999 .0.997.0.999 ,0.998 ,0.998 ,
0.998.0.999.0.999, 2B 10 #L45 A -5 BREL A i 25 =
BN,
2.3 WEEIRA S
2.3.1 RBEEST KR SPSS 26.0 #44:, L7 Bk
FGIE B B2, A 1O Ry A -5 MR s s B s i) 154>
A g A AR g T RE R, R
T, T RR ERIE A 5 B, TOHERE S T 2Rk 325, 84..S9
H—2,S6~S8 2 Hp At kAt dh o —35 . 104 EE
ARAT-5 R R GRS AR DL 4

V5 BR R B

0 5 10 15 20 25
6= L L L L L

S8

S7—

S2

S3

Rl 4

ol
ol
B4 10#t435ARI{C-5 R R E B E LR E
2.3.2 FRSNT R E B 15 3G Lo R
ARA-5 BRELAY 4> HERE 7, AT 22 D mk R AR AR > 1 0
£ R AR TED ), SR FH SPSS 26.0 B 4F X 10 b4
ARA-5BREEAT o0, 45 R LR 1 2, kL
AL, i 3 AN A BT 22 5Tk R 89.245% , Ui B
X3 ERMAL T 15 I 1 89.245% M5 . L BE
AU S WA A B EARRAE , HAT UM, R Lk
20T, TR 1 B iR K, Jr 2 5Tk 59.454 % ,
TN I T 8,10~ 12(¥RAERR ) . 155 F RS2 Wy 2
IR RN 17.738% , FEEX NG 1 (KB TER) .4.6.9.
13145 FERL5 3 M U7 22 DTHR N 12.053% , 322 X))y U6
2.3.50  FH LA AT RS M RE A, -5 RO 25 S R

S, I 22 B U R I S50 45
24 ZEHYESENE

S5 FHIESCHRY Y, SR P 0RO (i 001 T A o
2.4.1 g4 Ll Cosmosil Cis (250 mmx4.6 mm, 5
pm) A EGERE, DL 0.05% BERR IS W M I sl A A L H -2,

HHEEZG 2022455 33 B4 4

Rl BARCSHKBERATTRFEESRIATER
Eith HHIE TR % BiTERRE %
1 8918 39454 59.454

2 2,661 17.738 771191
3 1.808 12.053 89.245

R2 A5 RBEM S 2T RI4I4E B F R R

5 En 2 3
1 =0.004 0.200 0.092
2 =0.156 0.011 0.106
3 =0.136 —0.116 0.098
4 —=0.229 0.105 =0.091
5 —0.114 =0.09 0.091
6 =0.225 0.080 —0.093
1 0.394 =0.132 0.059
8 0.190 =0.060 0.073
9 —0.114 0.290 0.049
10 0.280 0.239 0.055
11 0.094 =0.013 =0.110
12 0.192 0.183 —0.087
13 0.050 0.089 =0.105
14 0.101 0.290 0.061
15 0.230 —0.088 —0.095

G (11, VIv) R sh Al B 2547 8 B 6 (0~ 10 min,
92%A;10~15 min, 92% A—83% A ; 15~40 min, 83%A;
40~45 min, 83% A—69% A ; 45~60 min, 69% A; 60~
68 min, 69% A—67% A;68~80 min, 67%A) ; i i
1.0 mL/min; 754 30 °C 5 KM A 253 nm; AR RN
10 uL,

242 EHEMHE BT R IRA IR AER B At
T VA RN IRT - AT BRSPS V453 o, 9
“2ATUT A SR HERE AT il SR AR R (B15) . H

5 AL, BB IR e 1 SRR WAL IR Bty 5
AR U 1) 2 125 B R, B PR ARE it el o TG T4
243 MR RFEE AEEHWRIBC2.1.17 I TR A X
AR B, R AT IR RE 24,8 .16 .32 8%, 4 BIRG 2
TRUTE G ) HEL St v T BRI R I 1) 3R SR S 10 L,
FiE 42417 TR A S AR SRR S o AR I 0 o o v
JE Co) AR AR bR W TR () AR EET T U A 285
RER BB TR N T17 LRIEER 8RR AL AH T i
WP P S T AR A LR M OC BR RLA TE LR 3
244 FEERE BOLE TR AT 717 SRR
PR HE A RS R L n FE A A A 3R B A3
U431 38.0,106.8 ,15.7 . 71.8 pg/mL HIIR4 % IR
ARV, F 2.4, TR S SR A I SRR DI E 6 1K, 1D
WERIA . S5 BN, B TR e T 1T SRR R AL TR
U T AR B RSD 43 51k 0.72% . 0.48% . 1.08% . 0.38%
(n=06) , RIULIHRG® B R LT
245 MK BUR—HEREARL -5 L (45 S5)
T 72127 WUR vkl e R, T T E
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CHRITT MG T BT
L BT 2 A T4 3 3: SRR 5 4 WAL R
E5 HARCSHRETERTFRELSEESTHEN

HEBILE

x®3 EETHRERINEMXLRERER
%) EEpsgE: r LM (ng/ml)
BETR y=137851+5 2829 09999 555~1715
et y=7806.2x+14 874 09999 15.98~511.5
SRR 7=9993.9r—4932.3 09998 256~82.0
191 =98 752—1000 000 0999 6 1348~431.5

IR 0.2.4.6.8.12.24 h 42241730 F (a3 51
HERENNSE iR A, 45 SR BN W IR AT T .
S JE R W AE R 0 1T FH A RSD 433 4 0.94% . 0.64%
0.46% .1.34% (n="7) , R MK S W AE = IR T s
24 hINERE TR R U

2.4.6 BRI HUR—HEREAR -5 BREL (Y5 S5)
&, 2,127 WUT Jr A T A A v R 6 1, 4
“2.4.1 IR S AR E , T SR T AR AT
FE RS R ARER, KB TR AT SRR
A0 IR & & RSD 4> 9l ly 1.58% . 1.23% . 1.76% .
1.42% (n=6) , £ Z ik HE TR

247 JMFERISCAREES R BRI A R R
7-5 ME (45 S5) 943, IAIG v s o 2 ¥ B ot L
VT (H22 2.1 1 350 5 e il , A s 24 24 2
190.8, 1.0 1.245%) , #“2.1.2" T F Jy B A 71l £ A3 i
VSR, #2.4.17 T G5 A RN E |, 0 SR TR
THEIAEIBCR , 855 0% 4,

248 MEMEENE  FEERICL0 R AR -5 IR HGE
B30, $ 2,127 R Oy vk il 45 R S A, %
“2.A1I R S AR E | i SR TR ARG A T
DR AR LS
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R4 EETRERSWMERKRABEER (n=9)
g WHER/ ERE AR WRER MREMGR PRI RSD/
frllh g mg mg mg % % %
WETH 01255 06250 04495 1083 1 10191 101.56 1.90
01252 06235 04495 10698 99.29
01254 0645 04495 10739 99.98
01252 06235 06190 12455 100.48
01252 06235 06190 12359 9893
01253 06240 06190 12591 102.60
0.1253 06240 07255 13759 103.64
01252 06235 07255 13739 10343
01258 06265 07255 13794 103.78
A 01255 11496 09207 21039 103.65 10221 1.61
01252 11468 09207 20670 99.95
01254 11487 09207 20835 101.53
01252 L1468 1027 2161 9928
01252 L1468 1027 21915 102,15
01253 L477 1027 22024 103.13
01253 11477 13295 25194 103.17
01252 11468 13295 23176 103.11
01258 11523 13295 23336 103.90
SBEE 00255 01757 01476 03230 99,80 98.60 1.58
01252 01753 01476 03191 97.43
01254 01756 01476 03200 97.83
01252 01753 01640 03364 9823
01252 01753 01640 03380 9921
01253 01754 01640 03427 102.01
0.1253 01754 02132 03841 97.89
01252 01753 02132 03816 96.76
01258 01761 02132 03856 98.26
BERRR 01255 08346 06472 14668 97.68 96.62 173
01252 08326 06472 14483 95.13
01254 08339 06472 14573 9632
01252 08326 08630 16693 96.95
01252 08326 08630 16862 9891
01253 08332 08630 16894 9921
01253 08332 L1219 19022 958
01252 08326 11219 18992 95.07
01258 08366 11219 19027 95.03

RE FARCHREPERETFRENTHAIENESR

(x*s,n=3,mg/g)

K BT il BRI Beibm

Sl 5431015 1130£0.23 150£0.11 6.5110.17
§2 5541003 11.54£0.07 1.63£0.01 6.9210.04
$3 5641013 12.16+0.40 1.69£0.05 7111020
4 5341017 11.14£0.51 150£0.11 6.6710.15
S5 5.0310.04 10.38£0.04 140£0.01 6.4710.02
S6 5.13£0.10 10.72£0.27 149£0.07 6.5510.05
§7 5284011 11.05£0.30 153£0.10 6.66+0.08
S8 513£0.09 11.14£0.04 147£0.03 6.50+0.04
9 5.2240.02 11.14£0.08 144£0.01 6.69+0.02
S10 53410.23 11.77£0.28 146£0.03 6.60+0.08

3 g

A FEAE B i TS50 25 48 T AN A AR (25
30,35 COXFEARL -5 IKE & TR M1 SRR
BEACIR 7y B U R . S5 Eon IR -5 (101,
VIV)-0.05 % B FRVE W R i shAH IR 30 CH, i
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HHORH S8 T I 1 43 B B I AT o X REARA -5 IR T
PR WL I E R S R SR il
E IR Ry 253 nm.

ARG BT ST R A -5 R R SRS AT A ik
2EBUR ARE T 15 NI F5 N T I 4 A A 0
ST R € 1 P 5 ) B 48 0 P13 HL e, ARARLEE 38 K
T0.99, RUIARRIHEUREAA -5 R i ek e . [
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