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Quality Control of Standard Decoction of Aurantii Fructus Immaturus
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[ Abstract | Objective: To establish a quality control method of standard decoction of Aurantti Fructus
Immaturus ( AFI), and to provide reference for quality evaluation of AFI dispensing granules and other related
products of AFI. Method: A total of 16 batches of AFI pieces with different quality were collected from the
market, including 13 batches of Citrus aurantium and 3 batches of C. sinensis, and the standard decoction of AFI
was prepared according to the standard decoction process. Transfer rate of synephrine, dry extract rate and others
of the standard decoction were regarded as evaluation indicators and relative assessment are conducted. Result;
Transfer rates of synephrine in 13 batches of standard decoction of AFI ( C. aurantium) were ranged from 35. 7%

to 92. 7% with the average value was 61.9% ; dry extract rates were varied from 20.7% to 43.8% and the
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average value was 28.4% ; pH values were 4.48-5. 32 with the average value was 4.99; the HPLC fingerprint
similarities were >0.9 by comparing with the corresponding control fingerprint, 6 common peaks were found and 3
of them were identified as naringin, hesperidin and neohesperidin. Transfer rates of synephrine in 3 batches of
standard decoction of AFI ( C. sinensis) were changed from 53.1% to 84.4% , and the average value was
73.2% ; dry extract rates were shifted from 13. 8% to 17. 6% and the average value was 15.4% ; pH values were
4.77-5. 38 with the average value was 5. 06; the HPLC fingerprint similarities were >0.9 by comparing with the
corresponding control fingerprint, 2 common peaks were found and one of them were identified as hesperidin.

Conclusion: From the HPLC fingerprint of standard decoction of AFI, we can easily understand that the number

of peaks in C.

aurantium 1is obviously more than that of C.

sinensis. This method has good precision,

reproducibility and stability, it is suitable for quality evaluation for related products of AFI. Simultaneously, the

research provides a good reference for identifying sources of AFI.
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Table 1 Sample information of Aurantii Fructus Immaturus decoction pieces
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75-15 - VB VI 25k A R #) S160170501 2016-11-30
75-16 - PN R ) TR 25V A PR 2N &) $S160180501 2016-11-30

R PR E , 0 K il S EE 1 mL 55 47.04 pg (93K
- EREIEG

2.1.3 fEAMEBR S & BORBB R CP R, T
)29 1 g, KB PRE , B R IEHEIE b, RS 5 A H
Mz 50 mL, FR5E BT, AR B 15 h, 0%, FEAR E
Jde, Y P A G Y R, # 5T, E, R H
SIS 10 mL, Z& -, BRI K 10 mL {35 i, 3 i
BB HE (60 ~90 H,2.5 g, W42 1.5 em, T 353
B TR K 25 mL BB, WA Bk B O e 78 =
25 mL S KRR B 20 BE ) BIA

2.1.4 SRAR I GE g3 R IO B I
W10 WL FHES AW 15 L, #2 2. 11 0T (%% 2%

PN E .
2.1.5 JRorIE BURERZ) 2.0 g, P4 T T

fof 25 1 T A i P R OB PP, R PR, TR M SR
105 C T4 S h M5 Sir, B2 TS T, g
30 min, K5 % FRE , BHAE 105 C T4 1 h, it R E,
L2 WRRE (922 S AT 5 mg ik, AR AR
2 10 5 R S P R KR

2.2 ML ARG A B H A BUR SR
100 g, fill 7 474 K8 30 min, [8] 42 L 60 min, &
P g, 24 3 P 6 A5 Ak K (8] 9 42 B 40 min, 2 G
UE LA IF 2 RUEW, MK E ZF & 500 mL, 5], A
R 0.2 gomL T A BLSLAR AR HE A A

2.3 MK AP HEG R D E AR S EIE 65
FAFIA] 20101 30 XoF Bt V5 0 ) % ) 24 12 T
2.3.1 flmEwnymlea RS IR R AR A
PEA) GBS mL 2 25 mL B, kB E
ZVRE 5], 1 URRE % s B 10 mL, 38 o 5 A,
FH7K 25 mL Y, W 46 B IR W OF- 74 7 2 25 mlL &
oK R R R 2L B AT, 3 0.45 pm BEAL IR IR,
WS g, WS . AT 2 s
2.3.2 ZMEXRREL MR WIRCE 9B AR R &S
W 1,2.5,5,7.5,10 mL, 4> %1% F 10 mL &4,
KRR FE5], 7% 2. 1.1 0 F (35 & -0 &
AR RE S o AR A W T B R A A B A5 R AR ] 1T
J7 R Y =345 584.6X —627.4(R> =0.999 9) , £k 3
[Fl 4.704 ~47.04 mg-L~",
2.3.3 WEmERE HE A SR R AR
(7S-16) My S W, ¥ 2. 1. 1 00T (A i A 1 % 2
HERE 6 UK, A U R o O bR U T AR RSD
0.7% ,FWIXEEHE % B R AT
2.3.4 EmEMHKE  CPATHS 6 ARSI R bR e
V) (2S-16) By AL S i W, 4% 2. 1.1 T 835 55
W5, TS o MK A S 2 vk B 0.39 g+ L7, RSD
0.9% ,FKZ 7 W H P R4
2.3.5 foEtEE B SCIR R AR iE R (ZS-
16) By B S s i, 20 ) Tl % f5 0,4,8,12,24 h 4%
- 155 -



525 BT )
2019 44 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No.7
Apr. ,2019

2.0 1 1R 4 5 00 e, 5 g AR 0 T R Y
RSD 0. 8% , & Wtk i I W AE T 45 5 24 h WERE .
2.3.6 ARG S S AR A iR
TR bR AEZ R (Z2S-16) 4% 1+ 1 1 H 4 s i = 9%
MO R 42 22301 TR AT A 6 4 kI
VW, 4% 2. 1. 1 TR 385 Z5 R E 1153 3R AR o
BImae [l i % 94.38% ,RSD 1.5% , #WiZ 7 LM
HER 341
2.3.7 FEMIE ORGSR WO BRI 10 L A
HE A TR 15 WL, 3% 2. 101 TR (a3 2540 5 16
HEARSEAR A5 7 R o B AR Y &, B AT
2 s
2.4 BUSAR F bR o )RR AE B3 ) ST
2.4.1 f47E % {F R Hypersil BDS C,, 4 i £
(4.6 mm x250 mm,5 pm) , W ZHE(A)-0. 1%
BERR KW (B) B BRI (0 ~ 25 min, 13% ~20%
A;25 ~ 40 min,20% ~55% A), #E & 35 C, Ji #
1 mLemin " K2 9 K 283 nm, JEFE R 5 pl,
2.4.2 Ll WE A R RO SR R A
i 1 mL % 25 mL i f AGE & 75% HEE,
710 min, Y250, 75% W ELE 25, 5257, 43 0. 45 pm
LB B, B AS
2.4.3 KRR MR - HEAR SRR R AR E T R
(7S-16) AR S IR, 7% 2. 4. 1 T T S5 i e kb
6 WK, LIBHE Je 1 (5 506 ) o 2 B | 1 5 4% dh A i
AEXT P B IF 1R] R AE X 04 AR B RSD 43 I Ch <
0.2% , <4.3% ,FRWLLHKE B E RUF
2.4.4 HEMHRE  PATHIE 6 Oy ARSI R R
B (ZS-16) By HE G I, 4 2. 4. 1 TR SR A
G3AT, LABTHE K oy 2 BRI | 050 45 oA AR R BR
Fof ] 1 AH %F 0 T AR Y RSD 43 Bl < 0.1% , <
3.1% R Wz Jr ik EE WAL
2.4.5 faoEtEis HUE B IR R bR o R
(Z78-16) Wik w40 0l Tl &5 f5 0,2,4,8,12,
24 h 2 2. 4.1 TR SR AFHEREN 2 LU RS B o 2
R UG | 3550 4 A e AR o) O B IR 1] 0 X6 0 T AR A
RSD 43 %R <0.3% , <2.7% , 3 B A S 4R A Fr o
V) A S IRTE 24 h NAREPE R AT
2.4.6  FEMAIN S AT 416 AR SE AR R bR
W R, 4% 2.4.2 T J7 3 6 & B 5 I R, %
2.4.1 TR (835 4440, 12 5% HPLC 3% . o 16
I A3t V85 R 1 0 35 L 5 N 2 8 A 0 R A
RLEETEAN R GE7 (2004 A Ji) M4, LA ZS-01 (53 (51 4
Z: B8R AT B0 I ) 2 32 0. 1 min, 35 AH L
- 156 -

B

2.5  BUSZUK A An e A b o s R B R B Rt
SR pH MSE N R B ARCh R AR A, 4 A X
R = LUK A 1 ) TR 38 bR o i R R
R AR L R x 100% B RS R BURH SEAR
BRUES I8 B, 54T RS % I 10 mL B L 2
KL KR 2,105 CHE 3 h U, BT R 28
241 30 min, FRE BT &, B DAXT R AR R &, 15
TP HCEAT 2 6. pH ] pH I E

3 RSN

3.1 BUSR A MIK G Ko s k& i 16 #EA SR
e RO A B T 0.30% ~0.58% , % K &
AT 6.5% ~9.3% ,¥IFF 4 2015 4F B ( of [ 25 )
B A B B R, WL #E 20 X 16 HE RS2 RO
HPLC 6 35% W 47 20 M7, A IR Sk i LA 2 Fp gl
UV 35, UL 1, RS AN SRR 3k [ e g 0 4R
2 IR €0 UG A R 5 5 TR R AR SIS R i T R g
e i 0 0 &2 o SRR T AR S 35 U ) 1R A R
2 50% & BE AL B )5 i HPLC 45 2 B 3% 22 =% B
H L A 2015 AR QAR 26 ) T R 7 vk 0 s
F IR AR S B HPLC 8 3% (&, mT DL X 43 46 AR S A
PR B AR S

3.2 AT EEIN K O T AT A R R T A
185 X R A VR T A 2 O R T R A
HE AR SRR o v 7 700 B AR VA TR, 43 2. 441
T o 3 A5 4400 a8 ok PR B ) 45 A R AR O
AR VA VA (T 0 AT AR A, UL 2. A5 R R
BERSAR B br e Al b 6 NI IEFEIN T 3 4~ 4K
UMl R (3 i) R 1 (4 5 08 ) BT RS
(5 50 TR AL Sk bR e f v 2 A S g 4R
INT 1A BB Je 1 (4 508 ) s i 1o 8 ny 4 f
B4, ELETRE AL SR B A o 37 500 R LR AS B Al 2
FHF R KA o

3.3 IR SRS UK R oV A B 2 S

3.3.1 FRARE BRI 2 2.3 TR 7 kxR
SEAR bR U A g R AT I, A5 2R 16 4it
FUSE R 7 b o 12 790 19 = 91 AR o 3 9k 3 Ak F 0. 37 ~
0.76 g-L~", BUSZUR A5 ik 1 70 b 3 30 bR & R 5
(2 F HPLC PR35 43 51 5 Lk F i 45 00 2 TR 33 A
— %, ) ZS-03,ZS-06 Fl ZS-13 AL S2k Fr A% 1 71 1
HPLC 138 518 1 (b) —3, HiAx 13 3HH AR 3 7
ft) HPLC [&13% 58 1(c) —3K,

3.3.2 fEOrEESHT 2.4 TR MR E] 16 4t
SR i 0 3 9 1 5 5 P % S G A B BE (L ZS-



5525 BT W RESEAFERE Vol.25,No. 7
2019 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2019
F2 MERRAREFREZHHIENEBRNE
Table 2 Determination of evaluation indexes of Aurantti Fructus Immaturus decoction pieces and its standard decoction
R 7k .
i KA = 3 Mo A 23 B ol MR BT Bk R R MR
BAE/ % RSD/ % BUE/ % RSD/%  %fi/g-L~' RSD/% - BUE/ % RSD/% /%
7S-01 8.4 0.2 0.42 0.8 0.54 0.2 5.21 27.8 0.0 64.3
75-02 8.1 0.8 0.37 0.7 0.43 0.4 5.01 24.1 0.2 58.1
75-03 8.2 1.1 0.39 2.7 0. 64 2.2 5.03 14.7 0.1 82.1
75-04 9.3 0.8 0.58 1.9 0.73 0.4 5.05 29.1 0.7 62.9
7S-05 7.8 1.6 0.41 0.6 0.76 0.6 5.22 43.8 0.2 92.7
78-06 7.8 1.3 0.45 0.8 0.76 0.7 4.77 17.6 0.1 84.4
78-07 6.5 0.3 0.53 0.9 0. 60 1.2 5.32 35.7 0.1 56. 6
7S-08 6.8 0.4 0.30 0.8 0.42 2.2 4.48 35.5 0.4 70.0
78-09 8.1 1.0 0.33 0.7 0.37 2.6 4.75 23.2 0.1 56. 1
7S-10 7.5 0.3 0.33 0.7 0.40 0.4 4.93 25.6 0.2 60. 6
7S-11 7.9 0.1 0.39 0.4 0.48 2.3 4.98 26.8 0.5 61.5
7S-12 7.7 1.1 0. 41 0.9 0.61 0.7 4.93 31.9 0.3 74. 4
78-13 8.0 0.9 0.48 1.2 0.51 0.8 5.38 13.8 0.3 53.1
7S-14 8.9 0.6 0.32 1.8 0.38 0.8 5.04 20.7 1.6 59.4
7S-15 8.0 0.5 0.37 0.9 0.39 0.1 4.98 21.0 0.1 52.7
78-16 7.7 1.8 0.56 0.9 0.40 0.2 5.02 23.8 0.0 35.7
3
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E1 FHAMBR(a), HEEIZKE (b)) MBREBERIZRE ()M
HPLC f&if

125 150 175

Fig.1 HPLC chromatograms of synephrine reference substance(a),
Aurantii Fructus Immaturus decoction pieces ( Citrus sinensis,b) and

Aurantii Fructus Immaturus decoction pieces(C. aurantium ,c)
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Fig.2 HPLC chromatograms of standard decoction of Aurantii

Fructus Immaturus with different source
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pH 5,06, 40T 2 5 JE 0 BLSE Bk F 4 o v A pH

] JLP—3%,

4 itig
S e 4.1 BSKARREGR T LSS RNmE Bk
R 45152 P 35 43 BB A0 BB A T2 i 12,10, 10
3 T K BRSBTS R
o 10 20 30 40 s WU 2 I TR K R K, AR A HE S B of
timin T ¥, B0k 14 ] RS KZGH IR T2,

d. iR t8 ;e fiHE

B3 AEEFRERREZHRARAEZT K HPLC 3 Rig4E
Fig. 3 HPLC reference fingerprint of standard decoction of

Aurantii Fructus Immaturus with different source
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INININNINNN
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0 662 1304 1957 2609 32061 39.13 4665
t/min

B4 13 HERE R LR F AREZ TR HPLC 35408

Fig.4 HPLC fingerprint of standard decoction of Aurantii Fructus

Immaturus from 13 batches of C. aurantium

0 6.52 13.04 19.57 26.09 32.61 39.13 45.65

t/min

BS5 3#tE#EHELRARAESDTIE HPLC #5450
Fig.5 HPLC fingerprint of standard decoction of Aurantii Fructus

Immaturus from 3 batches of C. sinensis

MREE RS R BUSEAR 7 bn 7 A7) 1 SR pH B XA
TEF —RE 25t o 13 LB AL S AR R A 1 1 570 v
IR RS B R AL T 35.7% ~ 92.7% , F ¥y Fe B &
61. 9% ;3 L AHHE R SC A i i 37 57 o o ol KB RS
RATF 53.1. % ~84.4% , WL H 73.2% , 13
IR B AR S TR A 9 3 770 B9 B R AL T 20. 7% ~
43.8% , -2 R 28. 4% 53 R AR ST AR A b v
VB R O 13.8% ~17. 6% ,°F- ¥ i R
15. 4% o 1t BB ARSI AR A HE 7 0] ) 1 5 v
SHAE ARSI OR A 37 790 B 1 3 13 4L R A AR S
PR bR 5 (9 pH 4. 48 ~5.32, - %) pH 4.99;3
LR LS AR R AR HE v I ) pH 4,77 ~5.38 F- 1
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PEFE— BT 30 min A1 ZRT 20 min, {0 & B M DL & 3B
o, PRI by HC 5 e 1 Rl 53 2 e R I ] R —
HI 60 min A1 " RFI 40 min,

4.2 HRSLER b v i AR 0 b AR Y R AR
TEARSEAR R AR I 700 B & B DU E v, il TR AR R
— A AR I A W G, A DR T X I A R
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T S B G bR A A K e 6 T 3
HL B AH 22 G0 0 SR B , T B AH R G2 % B¢ H
e EEE pH KIS o RIS b gl AR R
PR A 3 it VA YA T N SR o SR W AT, R AR B
Bl o SR TR A A R S T B PR, TR
o2 BROSCHR [ 23-25 ] vh 05 ¥R AT B SR R A 1E 1 5
MIBETE , 45 R 4 R 1 BIAR 4 19 HPLC 35 &, 53R
Iy P 3% h R L o3 2 B A A i R R RS T L S
Wi 15 Bl bR 0 G B A, i 24 2k £ Eclipse XDB-C,
CIEAE, ST AR R Ao B, BLIIR AR i
VoA At R A rh o AR R AT T B AL
3R o OB SR R bR HE A R 2.5,5,8 mL &
25 mLEEJR P KA B 2= 20 52, 4550, i Uk, K %
B 10 mL [ FE 25 5 & B0 3 3l bRy 7 & 0 e WA
S, PR g 8 4 v 18] A 5, RIVORS 5 B IRORL S TR
FRUfEZ T 5 mL 2 25 mL B KB E L,
4.3 AR AEE LS HPLC #4522 S K A B A
G B R 25 e B S B B D 2 R R AL 2 I
AW PR AR M X 73 o (B DA Ak 2 1840 £
HAA 5, HAR B e e 2770 R R T
B RAC G W, LB AR A Lo TS o) B AR
SRS 25 5 o ARESE K BN R & B Bt
A DL DX o3 TR A8 RN RS i A bE A0 A, AR AR S AR
J b 1 7 790 R AR S o b 2 A T R A A SRR bR
HEW A, BT LT A & A Rl B AR R
T o AR I A B8 T2 TR R A SRR AR SR
B0 R B B 328 S BOR, IXRl M R B 22
S 1 RE 1 Ay R R AR SRR A AR S 10 5 031 4 s AT
EAFHE— L5 .



525 BT )
2019 44 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

K3
FHE

Vol. 25 ,No.7
Apr. ,2019

4.4 ARSI T FR e B OF T L
ok — RAR G B9 N G, HLARAE T 50 24 BTG A 0 3
R 1 8 g a8 J5 TR 9T Ak, ik Y B i sh bR
RN R e kS AR (Eb S e N TR A o
F b 9 70 0] 2 5 23 T 0T AR 25 S (AR Bk — 20
FEo (G ieJ7 UKL A BRI ik (ESK 2 W AR ) ) Hh
B B 0 R | 9% A T A SR A ) 24 T S AR W,
VTR S B Wy Al A 5 A 728 b 5 i, AN ] Rl
2R N TR ELR T 6 Ok UT 2 B DR h 25 1K
Fio A8 W 22 SRR AR T, L C 5 URE 9 A 5 e b 0
KPR T — L AW 5 A AR S TE T UKL B4 5 T
Wit 7 2% REA R X R SR A T O g AR
Fo 28 bn 7 770 09 1 7 R R LU & pH SE SR
] B B 22 S T 0 A BRI A A
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