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0.999 0) .8.2~82.0 pg/mL(r=0.999 4) ; #5 % & A& T F LMK I 49 RSD<3.0% ; An - © L & 43 % 95.37% ~97.94% (RSD=
1.04% ,n=6) .99.13%~100.10% (RSD=0.33% ,n="6) . # FAAL L5 FRMLZ 18] 49 & A 455104 0.999 84, B # £ F L4 F &L
(P>0.05), %% 77 A MAR M8 AR T ST, TR T F AR AH b A WER 30 BhER-A-% 44 F i 5

KA FAR; N SR HEORAE Gk AR B T SMEL ; AMER A F

Simultaneous Determination of Contents of Juglone and Regiolone in Juglans mandshurica by Quantitative
Analysis of Multi-components by Single-maker

HUO Jinhai', ZHANG Haiyan', WANG Weiming" * (1.Institute of Chinese Medicine, Heilongjiang Academy of
Harbin 150036, China; 2.Heilongjiang Forest Economy Collaborative R&D and
Innovation Center Resource Utilization, Harbin 150040, China)

Traditional Chinese Medicine,

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination of juglone and regiolone in\Juglans mandsh-
urica. METHODS: HPLC was used and regiolone was used as internal reference, the relative ¢orrection factor (RCF) of regiolone
and juglone wascalculated, then calculated the content of juglone based on RCF; the/juglone content was used as measured value,
which was determined by external standard method, angle cosine method=was used to compared the difference of calculated value

in quantitative analysis of multi-components by single-maker and measuréd value in external standard method. RESULTS: The lin-

*2 HREEMNEER(p=3)
Tab 2 Results of contents, determination of samples
(=3)
. L-FINER a# AR L-IER
ik HiE,mg/g RSD,% &k mg/g RSD,% FiE,mg/g RSD,% #it,mg/g RSD,%
120701 8.1051 09 15.5378 07 72167 0.6 13.5370 10

1211001 8.5508 03 170181 04 73851 0.5 143997 0.1
1301001 8.5842 08 168714 08 7.0395 0.8 14.1638 L1
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F NEE R R R R AT

25 IR 4 v A bR A RE SN R 7 i B I —
B
S 3Tk
[1] EZEGMEG L AR AE 2. —3F[S]. 20154F

Ji AT b B 2R Hh i, 2015 1010.

[2] HEZEGMER S T ARG SATAE: PR H N H=
MH[S].WS3-B—0297-90.

[3] FREREARE MR F4aH 2R AR [D]ALAT b
HHEEZRE,2014.

[4] BRFRE, B4, 20, 5 H AT AE RP-HPLC 00 A
S 1T RV E LR I & B [I).F B 25 5, 2012,23(35) :
3334-33317.

(Wi H41:2016-02—-09 & [m] H 11:2016-04-25)
(%l 5k )

T2 2017 AR5 28 45 3



ear range was 7.6-76.0 pg/mL for juglone (#=0.999 0) and 8.2-82.0 pg/mL for regiolone (»=0.999 4); RSDs of precision, stabili-
ty and reproducubility tests were lower than 3.0% ; recoveries were 95.37%-97.94% (RSD=1.04% ,n=6) and 99.13%-100.10%
(RSD=0.33% ,n=6). The cosine of the included angle between the calculated and measured values was 0.999 84, and there was
no significant difference (P>0.05). CONCLUSIONS: The method is simple with good precision, stability and reproducibility, and

can be used for the simultaneous determination of juglone and regiolone in J. mandshurica.

KEYWORDS Juglans mandshurica; Quantitative analysis of multi-components by single-maker; HPLC; Correction factor; Ju-

glone; Regiolone ; Content

A6 F e A S Bk R 5 Bk R AR W 4% Bk Wk Juglans
mandshurica Maxim. (AR BUEAIME R, 377 F AR =4,
DRI ASI 8 o N 2 T /NN OB =2
AT F L7, SCERE A AR JE A b & 0 B 3k
13 60 Z R ZEER A", Hor LLSH BRI Sk R > 3=
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W 5 b5 (R A BRIR AL 2Pk BN R A, Bl e 45
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1100 %9 &5 %0 A1 4 3% (HPLC) 1%, 2 % G1315B
DAD 245 [ 41 K I 25 (35 [ Agilent 24 H] ) 52010 Y
HPLC ¥, £ 4 28 S B0 K A W 25 ( H 4% Shimadzu 23
A]) 5 KQ-300DB ZHc 1 A5 A3 (B LL il A A A A PR
AL Y300 W, H5% . 40 kHz) ; BP211D B, 743t K
V- \BSA224S-CW RIHL 7 R-F- (T[] Sartorius 23 F) ) o
1.2 X5

BRI XS BE A OBk S 25 A R AT BR A W] L it
2. H-075-131230, 4l i . >99% ) 5 Bk X BE by (28 3%
H il 2 S0 BRI AS I 2544, HPLC T L — b il 52
SR >98% ) BEIR | H BN gk ol , AR 24 2 pr
ali, KA A
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Tab 1 Source of J. mandshurica

H5 gl FEAM 2 4

| HER 2014.7.18 K2 1280 92" 62.1" J4i450 62' 828"
2 HE 2014720 R0 55 435 Jt4ade 86' 318"
3 W /R 2014723 K160 7' 349" 450 74 886"
4 ERA 20147.22 KE1300 94" 793" Jt4i46° 71 865"
5 b8! 2014.7.24 K129 82 038" J4id6° 97" 652"
6 e 2014.7.04 K131 58' 356" Tid60 19" 472"
7 it B 2014724 HE130° 49" 351" 4460 12/ 481"
8 AN 2014.7.25 KA 1300 36' 010" Jdge 28' 309"
9 % & 2014.7.29 K 1070 50' 000" 4450 56418.5"
10 WA 2014728 1290 08 80.1" T4 44283 85.6"
11 iR z! 2014.7.29 K128 327000" Jt4idee 28" 286"
1 Yt 2014802 T2 128 39009.7 Tdee 04 1100
13 Bl 20148410 RA 1779 425 4500 41" 56.6"
2 AEEER
21 ' JRIE

TE— BRG], B it (B sk ) S 2
Wi o (R IE b o 7E 23805 (s, a,b, ooy, o) JRE PR
B, LAZ R B 24 v R — RV U E N S (s)
ST NS AR B (a, b, -y, o) AR RS I
K+ (RCF) , #% F 115

fs;:fs/ﬁ:(CsXA,)/(CaXAs) ........................... (1)
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i s R, AR RN B0k R 1 WAL e R R A X
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22 BEZHSZRSERMERE

4,35 4% . Diamonsil Ci5(250 mmx>4.6 mm,5 pum) ; i
SA : FEE-7K (45055, V7V) 5 i « 1.0 mL/min ; K60 %
1 : 265 nm; AL 30 °C5 MFFE R 1 10 pL. 78 B fAGES
T B ARCE LSRR SRR T35 >3 0005 45 55
FEL B RAF, - B> 1.5, 1 LK 1,
2.3 BikHHE
2.3.1 IRAXTRESEIR  BUREI A% B S A A
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FRAE , BT 10 mL S50, 0 B BEs g o F 2 25, il i mk
FiEL A Rk A 5 R 3 43 1 4 0.076,0.082 mg/mL MR &
Xof B S TR

140 | 1
i ‘
I
2 8 \ =R
S 2
2 J I 1 \ |
50505 N B 05 05 0% % %
f,min £,min
A B

ATRA X B B A 5 LB ; 2. 59 Bk
A. mixed reference substance; B. test sample; 1.regiolone; 2.juglone
1 SMREEILE
Fig1 HPLC chromatograms

2.3.2 AW BRSO R (12 60 HIf ) 1 g, #5%
FRAE , IH 5 25 mL, FRE it dt , 88 75 A0 2 30 min, ¥,
FRUFRAE BTk, IR e fE 02K 1 B i, 9250, 8 fALIE
JEEUE LT, LS, RIS
24 HKMXRERE

A3 RS 2,317 I N R A N IR AR 1,23
5.10 mL, 3% & F 10 mL I, I sh A 2 25, i Al
RONRA X RS o R 2 B B bk R GITR A B
VSTRAS 10 pl, 442227 N A S AR UE RN A2 , 10 SR UG T
R DA AR 20 o 2 Wk 32 (o, pg/mL ) S Al A (DS TRTAR
() YA R AT 10, A5 SRR | SA B R ] 05 A
A3 5k y=1232.22x+79.04 (=0.999 0) .y=33.04x+111.3
(r=0.999 4) . S50, SABKER | SABK R o0 5T v
LRV FE A3 B 7.6~76.0.8.2~82.0 pug/mL.
25 MBEELR

B2.3. 17 N IR A T RS T 348 2727 I T £,
T AR A SRR 6K, I SR I THT R . A5 2 , SHBKTR |
ARk 1 U i R A9 RSDV 14 0.98% ,0.95% (n=6) , 3
ISR 4TS
2.6 TREMHILE

He2.3.2700 F SRS (G DaE 0T E
TR HCE 0.2.4.6.8.10,12 h B4 2.27 T R o33k 45 {4 F
FEMAE SR TR o 455 SRR | A Bk 1) 06 1 AL
RSD 4330 0.51% .2.85% (n="7) , MK SRR AE =
TRCE 12 h NFEARRAE .
2.7 BEEHIAE

KGR PRI R —HEAE i (B Did i, #2327 0 T
D A AR AT, 6 1, PR 2.2 R (a3 4
PERENNE SR A B i . 452 BRI Bk
il - 44 25 £ 43 53] 9 0.462 6. 1.956 1 mg/g, RSD 4351 4
2.91% .2.55% (n=6) , RA T ILHEE M RIT
2.8 IR ERR LG

B E A AR (SR DIE &, L6 0y, 2 A imA—
E ST AN 40 Yo BE b, 352 2.3.27 T vk il 5 At
VU, B 2.2V T B A HE RN A2 , 10 S 0 TR AR
FE AR RIeR 25 R WK 2,
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R2  MEEEREIRLE (n=06)
Tab 2 Results of recovery test(n=06)

i W MR MAE, WG, MRl PR RSD,
T e dmg mg g %, % %, % %
kR 1.003 1.280 0.980 2230 96.94 96.50 1.04

1.008 1290 1400 2.650 97.14
1.002 1280 1.080 2310 9537
1.004 1290 1.460 2720 97.94
1.009 1290 1590 2810 95.59
1.006 1280 1510 2730 96.03
b 1.005 1.035 1.031 2057 99.13 99.53 033
1.006 1.035 1.038 2.069 99.61
1.009 1.037 1033 2071 100.10
1.003 1.033 1.035 2.063 99.52
1.004 1.032 1.034 2.061 99.52
1.007 1.036 1033 2.062 99.32

2.9 RCFHItE

DLBIRERE R N Z, 4 2.1 R AR (D HE L 454
“2.47 I ZR AR AT S VR T AR 0 T RS L T
BEBEXTSHBEIR Y RCF . 455% , SHMRER XSk AR Y RCF 2y
1.131,
2.10 RCFTAMEEE
2.10.1 iEsEEEE BUU2.3.17 R IR QAR IR
T, 4390 25 SN [R) I s A [ 5E-0. 2 Qo 1 T (55 - 45,
VIv) HEE-7K (45 055, VO] AN R s AR e (1 [ H -7k
(45:55,V7V) . (50.: 50XV )] A Rl (20,3040 C) |
A 37 3@ (008 1110y 142 mL/min) XF RCF [ 5400, 1 WL
3% 46,

F£3 AREFEHEIS RCF B0 (n=06)

Tab 3 Effect of different mobile phases on RCF(n=6)

HEER L TR0, 2% BRI (55:45,177) B K (45:55,7/7) RSD, %
1 11936 11284

5 11874 11255

10 1.1933 11389

364

15 11927 11430
2 11885 11158
T 11911 11313

*®4 AEiRzNELL G RCFHIFNE (n=06)
Tab 4 Effect of different mobile phase ratios on RCF
(n=6)

MR, WL MRE K (45:55,7/7) Rk (50:50,7/7) RSD, %
1 1.1284 11159
5 11255 11096
10 1.1389 11044
114
15 1.1480 11186
20 11158 L1175
FHE 11313 11132

2102 @GR HPLC X EZ 2317 W FRG
X IR Al I, 23 90 25 %€ W) HPLC A (“42 B4 1100
5 HE 2010) A1 A [ €633 A% [Diamonsil Cis (250 mmx4.6
mm,5 pm) . Kromasil 100-5C,s(250 mmx4.6 mm,5 pum) .
Agilent Extend Cis(250 mmx4.6 mm, 5 pm)3 Fj & jE 45,
PR,
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F5 AEHIRI RCFHIZM (n=06)
Tab 5 Effect of different column temperature on RCF

(n=6)
PR, pL 20 0°C 40 RSD, %
| 1.1309 11284 1.043 6
5 11327 11255 1.046 4
10 11286 1.1389 1.046 6 s
15 11278 11480 10473
20 1183 11158 1.0425
(i 11297 11313 10453

*6 AEREX RCF R (n=6)
Tab 6 Effect of different velocities on RCF(n=6)

pigi 0.8 mL/min 1.0 mL/min 1.2 mL/min RSD, %
1 11327 1128 4 1.1494

5 11296 11255 11374

10 11367 11389 11529 0
15 11269 11480 11458
20 11284 L1158 11467
Tl 11309 L1313 1.146 4

F7T AEMLFEFEIEEX RCF B (n=6)
Tab 7 Effect of different instruments and chromato-
graphic columns on RCF (n=6)

. A 1100 2010

B uL Diamonsil ;s Kromasil 100-5C;s Agilent Extend Cs~ Diamonsil Cis RSD.
| 11284 1.0647 11543 11279

5 11256 11154 11505 1.1184

10 11388 1.0432 1.1695 1146 1 0
15 1.148 0 1036 7 1.166 5 L1178

2 11158 1171 1.1549 11164

T 11313 10754 11591 11253

2103 AL BUU2.3.170 FIR G RS AT
£ 3ANAN[R) S8 28 X RCF 52 A5 TLES .
*8 AEXIEIFRCFHIFM (n=06)
Tab 8 Effect of differentlaboratories on RCF(n=6)

L Lab Lab2 Lab3 RSD, %
| 11284 1093 5 1.163 6
5 11256 10781 11819
10 11388 1.0878 11859 19
15 11479 1069 4 11935
2 L1158 1099 11977
THI 11313 10851 11845

DL IR, % — I 20 5 AR I S AR AL A S tE
) R i R A/ IR EE AR AR, DA 5 A (HPLC
R SIS T B HAT B F M RSD 2/
T5%.
2.11 HmEENE

B 1 rp R 4530 o, 43 ll44e < 2.3.27 I T kAl
R S, PR 2.2 IR S A R A i SR
W R RRE S B i, WAR 9. RA— I Z Pk Mok
A 3 00 A5 P A5 AT T 1 5 (L R SIS0 =2 [ ) 9 £ A% oK
B4 0.999 84, FRIATGFN )5 1k i & it 22 F LG4 =
X(P>0.05),
3 itig
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x9 HREENELER(n=06)
Tab 9 Results of contents determination of samples

(n=6)
_
# IARRng s
1 1.281 1.037 1.023
2 0463 1.930 1.966
3 0393 1.554 1.597
4 1333 1.231 1.214
5 1282 1.046 1.033
6 0.982 1.035 1.026
1 0291 0.730 0.766
8 0558 0.929 0938
9 1.114 1.035 1.019
10 1.403 1.178 1.161
11 0.560 0.889 0.898
12 0.836 1.274 1.268
13 0474 0.998 1.018

S AN[F U S AH pH U SR 4R EE ] AR T
BRI S R AT 15 %€, 45 2R RCF $ 0 HK I
2 (RSD<<6% ) ; il i Jy ¥k g i I R geid
PR ZEN— I Z2 PFE A TIIE , 45 SR — 0 2P R E
AR SRR 25 S oG T2 3 L (P> 0.05) 3k W] ik
BT RCF ER T {5

PG IR I 1 bl A S Sh TRk A
MR & i,k BLERE RICEI BRI , HLEBRR 5 s R
171 6 oty RS AL P 5 T i P BRI L SRR £ 2 A
ARG AL T e ACEE T Sk SRk 5 i SR
AAXSRRAE o T B — DN S SRR 1Y) & 6, 52 T 0 At
A ] R BIR ] , LAV S 35 Je A 2 b TS it

L5 FRTIR , — D Z2PE ) AR HERA T 5Bk
RO i, O HSEEL T AEXT B B B TS LT, Z 48R
B3 B , AL A2 A 1 o 4 S B At
TR AR TS T
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