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H OE AWM. RERRSERES PG R ERE, ik AANARE T R 135 L B BA A XIS AR, #2015 4 iR (O
B 25 32) (w930 ) J B &% ik (TLC) shAE & AR & 3 Ao | W i & 3047 2 M55 5 KR A8 3 R0 AR €98 3% (UPLC) 3 A B P Ak 3 48
H A AR E O E%%}i%?ﬁv#é}i??ﬁﬁkﬁh\#ﬁ[éwﬁiﬁ Waters Acqulty UPLC BEH Cis3 iR 30 48 4 T H5-0.2 % B B K T, 46 B %
B Al gk K A 283 nm; #EAEE A3 uL], AR . TLCAER B =, A XS G P, 5 BREEmriE LY B HEMENsEE,
UPLC %5 R £77 , Al % 3 A8 B 3F 4R & N BB & A A AL M T 20k 09 2k T8 B 471 % 0.64~6.44,15.78~157.80,0.17~
1.66,2.08~20.85 = 2.04~20.43 pg/mL (r 34 =0.999 2) , # M FE 5~ %] %4 0.03,0.33,0.10,0.20 #= 0.06 pug/mL, & % F& 2 3] 4 0.07,
1.34.,0.20,0.60 #= 0.22 pg/mL, 3 sm A DI F 23] % 99.4% .99.6% .99.7% .99.7% 2 99.7% (n=9) , ¥ % . (n="6) F&E M (n=
7). E A (n=06)iXI# RSD ¥ <2. 03%0 mi LA Rah 3RS AR i T A R 3 (4258 4 0.067 3~0.069 6 mg/g) ,
AR 13 PAE S W‘Vﬂ“%um 3], 4% E 5 4 0.646 5~1.728 0,0.102 6~0.290 5.0.023 1~0.689 8.0.018 2~0.270 7
mg/g. 45 ABFR AT M &27.7‘/%;@317F?Eiiﬁﬁﬁ%héﬁﬁfzﬁr@ A H R T P AR R AR E O R E A R E
#4-% 5% R4%T 0.60.0.10,0.02 #2 0.01 mg/g.
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Study on the Improvement of Quality Standard for Citrus reticulata Formula Granules

HUANG Huahua', ZHANG Weiyun', CHEN Jinghai’, LYU Shishi', WANG Shengjiang' (1.Dept. of Pharmacy,
Xiamen Medical College/Fujian Province Key Lab of TCM/Fujian Province Key Laboratory of TCM Finish
Processing and Health Product Development, Fujian Xiamen 361023, China; 2.TCM Pharmacy, Xiamen
Maternal and Child Health Hospital, Fujian Xiamen 361003, China)

ABSTRACT OBJECTIVE: To optimize and improve the quality standard for Citrus reticulata formula granules. METHODS:
Totally 13 batches of C. Reticulata formula granules from 4 different manufacturers were used as trial samples, and qualitative
identification of hesperidin and nobiletin in the samples were carried out by TLC according to the method of 2015 edition of
Chinese Pharmacopoeia (part IV ). The quantitative analysis of naringin, hesperidin, hesperetin, nobiletin and tangeretin in C.
reticulatae formula granules were conducted by UPLC[The determination was performed on Waters Acquity UPLC BEH Cis column
with mobile phase consisted of acetonitrile-0.2% phosphoric acid aqueous solution (gradient elution). The detection wavelength was
set at 283 nm, and sample size was 3 pL]. RESULTS: The results of TLC showed that in the chromatograms of samples, same
color spots were shown in the corresponding positions of the chromatogram of reference substance. The results of UPLC showed,
that the linear range of naringin, hesperidin, hesperetin, nobiletin and tangeretin were 0.64-6.44, 15.78-157.80, 0.17-1.66,
2.08-20.85 and 2.04-20.43 pg/mL, respectively (all »=0.999 2); the limits of detection were 0.03, 0.33, 0.10, 0.20 and 0.06
1.34, 0.20, 0.60 and 0.22 pg/mL. The average recoveries were 99.4% , 99.6% ,
stability (n=7) and reproducibility (n=6) tests were all<

pg/mL; the limits of quantitation were 0.07,
99.7% , 99.7% and 99.7% (n=9) ;

2.03% ; naringin was detected in only 3 batches of samples from one manufacturer (the content ranged from 0.067 3 to 0.069.6

RSDs of precision (n=6) ,
mg/g) , while the other 4 components were detected in 13 batches of samples (the contents of them ranged 0.646 5-1.728 0,
0.102 6-0.290 5, 0.023 1-0.689 8, 0.018 2-0.270 7 mg/g). CONCLUSIONS: In this study, the quality standard of C. reticulata
formula granules was improved by qualitative and quantitative methods, and the contents of hesperidin, hesperetin, nobiletin and
tangeretin were not less than 0.60, 0.10, 0.02 and 0.01 mg/g, respectively.

KEYWORDS Citrus reticulata formula granules; Quality standard; TLC; UPLC
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JIE, Gei6 B UL, WM — I BR R — 4 I 38
o BRI R R B P R RS
F LA (8 2B RO R 2R B4y, BRI R %
SRR R AT B R R Ml Bz A R R 28 A e R LR Bt
B2 R A3 o B R L 7 Jkr 2 D 2015 48 i [ 25 8 ) (—
8 ) RILAE A AR B2 AR R A SRk, 28 A 90 i £ T 25 1
PR RAL RO B8 TR IR AR | FR 4y K, T
IERIE VN9 I L2 N e iy LA (SN 954 [Ty U1F
H i 1 TG B A i, D& HL BT 45 iy T e aE D
B AR ST IR B TE R R R B AR T TR
T (TLC) 2 P 45 51 70 i 280HOAH €833 (HPLC ) % f D A
AR DOR I HPLC 4k [R IHI 5E 7 A B Bid 5 ks s
FEAF NP 2 A e R 0 i . AR SUAE B A5
B S I SO DN 4 B 5 WS =L i =RV DN U/ N B Ol GETY % I o
R R Bz 22 R % BB B TLC 5 1 S i3, LA % [ s )
SEH R AT A8 R 1T MR 2 BR B AN e 2 A
1o BORORE i (UPLC) A8 325, X L E 47 22 o0 R i
JEE R, DA AR R i ks A 1 SO b o
1 ##l
1.1 {5

Waters Acquity %Y UPLC {¥ ( 3¢ [E Waters 23 A] ) ;
CPA225D AIHL, T K- . BS224S AU i, T~ K- (f# [ Sartori-
us 23 A ) s KQ5200E HUiHA 7= I i e a (R L i = A A A
FRZAH]) s WD-9403C B AMY (Jb 5t i AA—14#%) ) o
1.2 ZZm5idH

e B ANATE] T FA 13 HERE B BE 7 BURLEE i 15 8
TEULFE 1 Rz 7% B (L5 2 180506, 46 & 1 99.42% ) |
B8 Bz T BEE (HE5-: 180503, 213 : 98.83% ) 1 [ Fz 2%k
HE T (HE45-: 180916, 40 i : 99.02% ) ¥ [ | ¥ Rl A 125 24
B K A PR A 5 18 Bz R4 B (L5 : YI0603HA13,
4 :99.40% ) K Bz Z 5 B (LS . HOOM 7K 14409, 46
J&:99.20% ) BI04 A IR A DR A RS w5 R Rkt
REZG 04 (b )& o 24 0 K 2 B 58 B, it 5 < 120969-
201510) s A G 2 M S AL T A FRA A 5 16
(£ Tedia A A, ik 4l) s LR L B5 2K R oK
AR BRI (E AR IR A F L 4
Brai) s 2K AR Ak
2 FiEE&R
2.1 BEH JIGEEEHNEEET

IR 5 B T ek, R, FREBGE & (294024 T
WhH 1), INHEE 10 mL, #87 (B2 . 900 W, Tj 3% . 40
kHz) Ab 3 30 min, J&1L, 28T, i FF Wil oA 4 0k R I
IR R 0.5 g/mL AL SR (3R L AT KRS
P GOV AR AR, 1~4) o U Fe %o B 25 %1
1 g, 7K 50 mL, B 30 min, J&5d, 25T, ITH B 10 mL,
Fie (A B T O #5 r EE AL FRAS X R 2GR IA T . Oy B
B2 VB Bz 2858 B o PR ol it ot et vk FEE 354 0.25
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Tab 1 The information of samples

Hids  E7 K 5 HRHSESNT e
s1 TR E AR 18016562 10
2 TR A A 18016611 10
$3 TR AR 18016621 10
4 = U R A | 17060018 12
S5 = NEZ R A 17100028 12
S6 A = B A R AT 1805001C 12
7 TLRRIT 2 A PRl 18061111 6
S8 TLR R 2 B+l 18061121 6
9 TLRIRITZ A B 18090061 6
S10 TR 2 bR+ 1801096 6
Sll " R—=Jr 2 R 7071493 6
S12 Ryl Zi B 8055433 6
S13 | in Bl NGl 8080223 6

mg/mL (5% B8 S VATR . 1R 2015 4 R [ 25 81 ) (DU )
TLC U, IR R4S 2 uL, s T R—RE G AR |,
DA TR Z G- H - 7K (10:1.7: 1.3, VIVIV) JBIF 2 3 cm,
DI R- R CHR-FR-/K (20:10: 1: 1, IVIVIV) () | )2
WIRBITZ8 em &, 5% =S8 i i (0, 22 4h
JE (K 365 nm) FAEAL, 255, il ik, 78 S5 X
HEZARE o) HE € 33 R 0L 118 o7 b 5y S A ) 25 1)
LB

60688 g8
9 10° 11 12213 148515816

0O 0 ©
1230 S IO N/ 8

T 1~ 34 1 (54351 18016562, 18016611 ,18016621) 5
4~6. M50 2 (HES-43 2 17060018 17100028, 1805001C ) 5 7.4 J 1
X B it 5 8.1 R B 38 00 R 5 9~ 12,835t 3 (L4543 33 S 18061111
18061121, 18090061, 1801096) ; 13~15. flt & & 4 (4it 5 4> Bl K
7071493 8055433 8080223 ) ; 16. 4 2 Xt A 24 64

Note: 1-3. test sample one (batch numbers of 18016562, 18016611,
18016621, respectively) ; 4-6. test sample two (batch numbers of
1706001S, 17100028, 1805001C, respectively) ; 7. hesperidin control;
8. nobiletin control; 9-12. test sample three (batch numbers of 18061111,
18061121, 18090061, 1801096, respectively) ; 13-15. test sample four
(batch numbers of 7071493, 8055433, 8080223, respectively); 16. C.

reticulata control herbs

E1 TLC&ifE
Fig1 TLC chromatograms
22 MEH ERE EBERJIGEEZNEREENEE
e
2.2.1 R XTIV WA A o3 ORI B AT R R
TFREECZR IR e 3R AR B 3008 IR i B i, S O
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Jom Y I i I T S v BE 43 531 0.013 0,0.315 6,
0.003 3.0.041 7.0.040 9 mg/mL YR 4 X5 TR 4L I 45 ¥k
W B b AR VR A B I A W 2 mL T 10 mL s,
F R X B2 $25T, RIAHR A BE TR VA TR

2.2.2 MR A IO e T ORL, AR A
FRREE R (AHY TR 1.2 ), BT HE=MT,
K 25 M H B 25 mL, B o, B (2256900 W, i
#:40 kHz) Ab 22 30 min, A, FRRFRE T, FH H EsAb
JEVRAR P T ST, Uk IR, RIS

2.2.3 EIEAM S REEAMIKLE  AREH : Waters
Acquity UPLC BEH Cs(100 mmx2.1 mm, 1.7 pm) ; i 3l
HH: M (A)-0.2 % R KBS (B) (V1Y) , B BE VR (0~
10 min, 10% —25% A; 10~25 min, 25% —70% A ; 25~
30 min, 10% A) ; i : 0.3 mL/min; K &5 : — #5441
RO 2 5 ARSI K < 283 nm; MEFERE .3 wLo HL“2.2.17 35
TR SR VA TR L <2.2.27 TR AR A A OE L Ut
T SRR AT, D SR ik R . S5 ERT, e AR 2L
FRA BT A BT R 2R PR B RIS Je R AR
T+5 000, FHSBUEN] 73 B BEYI R T 1.5, 2 U B2 B B
I, BRI 2,

0.251 ¥ R TF
0.20 1
0.151
=)
<
0.10 1
0.05 1 NBRR % g
Ay %
0 = A=

0 2 4 6 8 10 12 14 16 18 20 22 24
t, min
AJRA X IR T

A A
0 2 4 6 8 10 1
f,min
B A (151 18016562)
E2 UPLC&itE

Fig2 UPLC chromatograms

224 LMEXRRFELE HKEEWIRC 221" NES
X B S i 5 0.5.1.2.3 .4 .5 mLF 10 mL &P, Fi
B e 2% R 2N, 45 RAVEE SV W, $250 3R 05 o 4
“2.2.3" (A ik S AEIERE N BT, LA LA T AR (1) Ak
B TR B (x, mg/mL) SR A bR R4 T4 [T I, 25
W2,

0251 R A
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<
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0 Lﬁg_l e A
2

HHEEZG 2019 4F55 30 B4 T

®2 KMXRERER

Tab 2 Results of linear relationship

4 Eedml Ry r LR, pg/mL
il & y=1.404 x 10%-1234x 10° 09993 0.64~6.44

f AT y=1.201 x 10+1.043 x 10* 09997 15.78~157.80
W% y=8.654 % 10°x+71.83 0.9992 0.17~1.66
R % y=1.246 X 10%-2.299 x 10* 0.999 4 2.08~20.85
R y=1.639x 10742133 x 10* 0999 6 2.04~2043

2.25 FKEMIFRAE R RS WRIC2.2.17 50 IR G
Xof B VA R L A LR RS SRS 2.2, 37 T A5 4%
PEHRE ST, SR TR . M E MR Ly 100 1 A5 o
PR, M 5 by 30 1RSI R o 255 Al R 1 A R T
Bz 2 R Fz 28 ARG B2 28 RS D BRI 33911 4 0.03.,0.33
0.10.,0.20,0.06 pg/mL, & & FR 435 >4 0.07,1.34,0.20,
0.60.0.22 pg/mL,

226 KEEREEFEE AR IR R (S
18016562) , #“2.2.3" Wi I A 35 45 A LLiFAE 6 1K, 10 5%
WA . S50 Al AT A T R R R R R R A
R ZUETHIFR A RSD 43 3114 1.39% .1.10% .0.45% .0.20% .
0.50% (n="6) , R DAEE B R AT

221 FREMEFEE B — a5
18016562) , T2 i F'E 0.2.4.8.10.,12.24 hJ7 , 435
Fic42.2.37 WU (1% S5 A HERE AT, 10 SR TR R T A%
BT s G BT R R B R PR R
FIA K 3= & HL ) RSD 43 1 4 2.03% . 1.48% . 1.85% .
1.17% .1.00% (n=17) , LIPS RAE ST T 24 h N
2.2.8 FEEMHEL BN (5. 18016562)0.12 g,
60y, 43545 2.2. 27 WU R il B HE R A, SR e
“2.2.37T N S AR HT , 10 S RO K
YRS, AR MR R R B R IR R A
Rl R AR RSD 394 1.79% 1.43% . 1.80% .1.72% .
1.79% (n=6) , RUIAILH VR 4T

2.2.9  JFEFEIBCRIALS  BE S i (S
18016562)9 {77, B340 60 mg , K5 26 FR 2 , 40 FFEFE S H H
BRI 5 BB 80% . 100% 120 % I AR A X B i I 2%
W, 4% 2.2.27 WU J5 1 BB s, B KA T
il 5 30y, SR G 4 42.2.37 W R S5 HERE AT, i SR g 1R
o 255 MR AT B R B R R PR 3R 2 %
4 - 249 B [T % Ky 99.4 % ~99.7% ,RSD H 0.80% ~
1.85% (n=3) , FPHA TR AER JE R A7, 45 R W2 3.

2.210  EEME  ARNBORET GA R HE,
& (MY TR 1.2 @) AHEFRE  #5°2.2.27 WU R J
T B SV, LR AT A 3 . 42.2.37
TR D5 R A4 , 10 SR TET AR T A5 AT I i
SE I S [RIHH U B B By A s R 1 1 s, )|
PR 22 0 & i v A5 BB R 3R R R R B AR, A
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s FRORAS I S Ay B T, 25 2R L3R 4.
#3 EERRIGLER (n=3)
Tab 3 Results of recovery tests(n=3)
o A, mg MAR,mg WitE,mg FHCE, % RSD,% THRICR, %

MR 00412 00340 00752 100.1 1.05 99.4
00413 00425 00834 99.0 139
00409 00510  0.0915 99.3 0.82

B 10200 06420 1.6578 993 L12 99.6
10223 07804 18055 1004 0.93
10121 08835 18888 99.2 0.81

BlEE 01194 01020 02203 98.9 0.96 99.7
01197 01275 02473 100.1 1.85
0.1185 01530 02714 100.0 1.06

NI E 02684 02395 0.505 8 99.1 1.46 99.7
02600 0294 05693 100.3 1.01
02663 03593 0.6240 99.5 133

EE 01215 01010 02237 101.2 0.86 99.7
01217 01263 02472 99.4 124
01205 01515 02697 98.4 0.80

®4 BHERPSIHANESENELR (n=3, mg/g)
Tab 4 Results of content determination of 5 compo-

nents in 13 batches of samples(n=3, mg/g)

GETE e il R AF g% JilbRR i3
S1 0.067 6 1.674 0 0.196 0 0.404 5 0.199 4
S2 0.067 3 1.650 0 0.194 5 0.399 6 0.198 0
S3 0.069 6 1.683 1 0.2010 0.409 8 0.203 6
S4 - 0.662 3 0.118 3 0.0272 0.0182
S5 - 0.646 5 0.1277 0.026 9 0.024 4
S6 - 0.896 5 0.1476 0.023 1 0.0192
S7 - 17280 0.1917 0.6547 02539
S8 - 1.703 6 0.1811 0.6533 0.248 8
S9 - 17123 0.1911 0.689 8 0.270 7
S10 - 14824 0.290 5 0.096 9 0.0289
Sl - 14541 0.1950 02383 0.098 0
S12 - 1.003 0 0.102 6 0.500 8 02164
S13 - 1.095 5 0.1312 0.5251 0.1859

RN R

Note: “~” means not detected
3 g

3.1 TLCXAI&ZEGMHE

HY TR it v T 2 B o R PR A 22 8K N 5 4y
B AT R A H B RS2 S R SRR LTS
R B K-H 2 (10:1.7:1:0.5, V/VIVIV) FIH 2E- 2,1 Z.1ig
(5:5, VIV) M IR JEFF R G-I, 45 R R A5 Bt pi 43 25
RO . BEJG , 285 X275 2015 A h(Hh [ 2 8)
(— ) B B S T 59 25 SCRRFR I % R 5]
AT T, LA CTR-FBE-/K (10: 1.7 1.3, VIV/V)FI
-2 B8 ZFE-HRR-7K (20:10: 1= 1, V/VIVIV) B R
FERGURTIT , G5 RS BEAUH I o B BT, SO e i 51
BB TLC S5 464
3.2 UPLCHMNE&EHHTHE

TEM S RGEMERE b B H TR T g KA
BRI s R 50, R BLX A R G H45E H (R H
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CIETR ARG T A AR H W TR Bow) 251 5 L 2 7K
NN RS B, B E e b SR, U
it B AR R I — B B[R] S, i e o T S0 H ™
LA 0.2% B 5 , W TE s HARE , MU 440
PLNE-0.2 % B2 s 3R o FERE BRI AR PRI
fEad R, ST Jerf e T E 25 min INFE S P& 1Y
PRI SEHE SR J5 AN KT b 250 20 -0.2 % B R 1Y) EL 31 LA A
H LRI TN (R St v 8 0 B — — T A 5, L
BT W 5 o B BT A T ARSI Y
T FEE VM 5 o ZEASIN Y K e I, ol T ot Al
T A T NG 2 2 7E 283 nm KA A e R Y, 1|
Wi 32 A B2 R AE 330 nm AN A S R I DRt
T H I 2B 3 i e T 283,330 nm VR S RGN
AT , 45 5 8 PRAE 283 nm KT, JELk o PFa, &%
WAy R R, WO A o DA 283 nm SR RS K
3.3 HEMIBEA AL

TETRIE 28 5 8 e L 50 % F S | RS0 R
AT T BRI, S5 A5 ik I 19 J3 B 1 0 e e TR AR 22 S/ 240
K AR LA 50 % H g B B F00 AR R o 1 VR 3 IR
I IERE F AR A B O o TR -, 283 S —2
FFZ T AR BN A] (15,30 .45 min) , 45 5458 75 42 B30
min PRCREEHEEL 15 min 4F, {HHE 75 $2 B 45 min 542
30 min (R BEAT KRR 225, TR MoK e 7P B B [ A o
>4 30 min,
34 BENEERAEERRERINE

B 2 B A3 0 R B 13 M B 4y, BRI 9 22 9, A
B2 AT A BT AR BRI O L I IR 2 SR i
I T S B 5 Ao e S T R R SR R A
APUAAL PR BUREE PUMIE R ) RO I
BRGNS NPR KR BAPUR PR e .
PR A SE Z R AR WS PR R B R B YU AR T,
ARG 2 - W R I 7 ORI AT R, e 28 o % WA 2
TS5 0L H (Al e RS B R R 2RI B B 3R R e
RIS e o FER BRI 4 AT A AR L3RR
WAL ST~ S3RE S PRI TR B, SA~S13 KR i
BIAAG DR XA b F i B P R A T B L . S
TAE I3HURE S, B AT R R R R B 2R A fe 2R 1Y)
G IAE 0.646 5~1.728 0.0.102 6~0.290 5.0.023 1~
0.689 8.,0.018 2~0.270 7 mg/g Z ] , WIFTEAL K E S,
PR b S St o o v 2 1 R AL AN B TR S5 5
A, TTHERE S 5 i i E , BI85 400 Bk K e
T3 BURL S e R R R T R B 3R R e 3R Y )
HIATEEF 0.60,0.10,0.02,0.01 mg/g.
35 MMELERHNEE

P 2 A 45 R m] AL e L3 LR S AN A=)
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FIIFE L O 22 5 R, A — 4577 ) ORI AR i
WA 25, R AT REA A . — 24 KA T
] IR A T R 2 M B o i 25 57

BUA W Bz T J7 Uk JoT e A 1 () A 8 AR RS 1 1

A7 TLC %50, & it 31 5 G & 178 B2 PR =

FE B R it AN A, A0 D R R X BR 2 4

R R R 28 At BE SR TLC 3% Bk Bz e 7 ks ik

A7 M) 5 SR FH UPLC 2 [ B 2 Ik Bz TSy okir v s

FEAT K6 H2 28 B R 22 T Bz 22 0 ok, AR T 1T

22 A7 7 T B i, e KRR B b (R E ks 5

A —F0rE . BLAS S B 57 i 7 VA TR A A%, T

ST R B 7 URL A S e s KO RS2
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