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M E B B R R0 E#% (HPLC) B4 A # , JFm 2 L P I0MNA 2R &%, FiE 123K R A 2
%, KN & AR AN 6,35 - B B % (UPLC-MS/MS) i , vA Athena Cx(250 mm X 4.6 mm, 5 um) % &84, vA TH-0.1% B B RIS %
R ARE AT B S, Ak A 1.0 mL/min, 4k K A 210 nm, &35 B -FACF 25 3535 5B AR TR R 40 (2012A 88 )32
SO AR R P SR S B AT AR AUE IR, & A ACQUITY UPLC BEH Cis (100 mmX 2.1 mm, 1.7 pm) &34, 2 0.01% F 8
H-0.01% ¥ BR7K A iR S AR BEAT 4 2R BE, ik 4 0.4 mL/min, 2543 2 PRI, A Bt 5 8 TR AT IE R B a4, nE 124
HEMER T EEERSNET, ER 12MAFR AT I3A A% AMEH KT 0.97; 4k F 104 &% 55 H 2R G4
FHEA D 2 TARER bR AR PR BB R L R RFA ER LD A EMELRE R, LR 10
AR ES B ERETER NEEL F BIF(R>0.999), H4-F 5 5 % 0.35~0.64,3.15~5.61.,0.11~0.17,1.68~3.17 ,1.59~
1.90,1.15~1.64.0.78~1.48.0.11~0.26 .0.06~0.13.,0.33~0.61 mg/mL, Z5i& 123K 448 R 69 2R oM s A 0T 254 A
B R 32 5549 HPLC 48 4L B # e UPLC-MS/MS 42 M € 7 3% T A Tl Bt 69 A @ L2370,
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Study on the fingerprint and content determination of Xiaohe syrup
LI Na, WANG Xiaoxiao, XIA Jieyu, LIU Yu, DENG lJianling, CHEN Wanyi (Dept. of Pharmacy, Chongqing
University Cancer Hospital, Chongqing 400030, China)

ABSTRACT OBJECTIVE To establish high performance liquid chromatography (HPLC) fingerprint of Xiaohe syrup and
determine the contents of 10 effective ingredients in them. METHODS With 12 batches of Xiaohe syrup as samples, ultra-high
performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) was adopted with Athena Cis (250 mm X 4.6 mm,
5 wm) as the chromatographic column, acetonitrile-0.1% phosphoric acid aqueous solution as mobile phase for gradient elution.
The flow rate was 1.0 mL/min, and the detection wavelength was 210 nm. Similarity Evaluation System for Traditional Chinese
Medicine Chromatographic Fingerprint (20124 version) was imported to establish the fingerprint of Xiaohe syrup and evaluate the
similarity. The content determination was performed on ACQUITY UPLC BEH Ci (100 mmX2.1 mm, 1.7 wm) chromatographic
column, with 0.01% formic acid acetonitrile-0.01% formic acid water as mobile phase for gradient elution at a flow rate of 0.4
mL/min; combined with high-resolution mass spectrometer, positive and negative ions were scanned with an electric spray ion
source to determine the content of each main component in 12 batches of Xiaohe syrup. RESULTS A total of 33 common peaks
were calibrated in 12 batches of samples, with similarities greater than 0.97; 10 chromatographic peaks were confirmed, namely
flavonoid glycosides, paeoniflorin, ferulic acid, naringin, rosmarinic acid, neohesperidin, salvianolic acid B, tetrahydropalmatine,
saikosaponin A, and saikosaponin D. The results of content determination showed that the above 10 components had good linear
relationships within their respective mass concentration ranges (all R*>0.999), with contents ranging from 0.35 to 0.64, 3.15 to
5.61, 0.11 to 0.17, 1.68 to 3.17, 1.59 to 1.90, 1.15 to 1.64, 0.78 to 1.48, 0.11 to 0.26, 0.06 to 0.13, and 0.33 to 0.61 mg/mL,
respectively. CONCLUSIONS The main components of 12 batches of Xiaohe syrup are similar, but the contents vary; HPLC
fingerprint and UPLC-MS/MS content determination method established in this study can be used for comprehensive quality
evaluation of Xiaohe syrup.
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(high performance liquid chromatography, HPLC ) ¥ & 37,
12 LI AZA IR i 6 SO 1, O30 3 B s SSOBCRH (335 - AR
¢ I 3% (ultra-high performance liquid chromatography-
tandem mass spectrometry , UPLC-MS/MS ) 230 & 114 12 4l
Hrh E BRI i, LU A T RORE R A o e e A
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1.1 FENEE

LC-2030C % HPLC Y W A H A< & Ht A 7] (B 4%
DAD —HAEFEF K %5 ) ; ACQUITY UPLC £45 . Xevo
G2-XS QTof 2 = 43 H¥ BT 54X  UNIFI B ES i b BRARAF |
ACQUITY UPLC BEH Cis 235 #£ 2114 H 3 [ Waters 2%
Hl ; Athena Cus (385 FE A 195 20 135 S0 56 BFH A3 A B
75 A s ME204 173 B K7W 3 R -FE 5 20 (
) A BRA ]

12 FEHRBSRAF

TN AT BTERER SR AT SHERIR B L 4E A
ALY AT DX R 5y (AL S 4 B D1229C
D1223CS.N1103AS.01011BS.A0407D . A1159A , 4ii Jif
¥1=98%) ¥ H K% &AM ARA RN T 251
il A HE A R 20K ok 8 A R HR S (LS o
2230817001, 2230818001 . A826B021 . A923E021 , 4fi fif
¥1=98%) ¥ H AR R F R A BRA 7 5 AR
(45 S1~S12, fit 5 43 5 >4 230301, 230302, 230303 ,
230501, 230502, 230503, 230504, 230601, 230602,
221002 .230901 230902, HLA% kA1 250 mL ) H 3% B il
F SR P M R (e al) ¥ [ 22 sa Ak
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2 FiEEHER
2.1 BEHTHE
2.1.1 HEAR AW

FE 9%t BOH AR AR & (Y5 S11) 1 mL, HI W B A
FEZ 2 mL, I HEAL BE 3 min, 22 0.22 pumol/L L 1 A5 ik
b, B IR, B 48 SC IS Bl i s i . R 2 U
FREHR RS 1 mL, FH Y BERS 2% # BE 22 1 000 mL, 25 0.22
wmol/L 3 FL I M€ ik, B v, RPASH 3 ) 5 (64K iy
ST
2.1.2 IRAN IR SIAR

K AR LN B AT S T AT 25 B ARER ATl
1 HESI R LK JHE AT AR SHEN R B A
A LA AT D X RE A58 e A5 O v
4394 1.10,1.70,1.07.,1.60,1.81,0.93.0.97.1.03,1.07.,
1.31 mg/mL Y B — X BE S A8 2 W o A 3 1 BRUAS B — 0
SR B 28 S T R — A i T, e 4, RIAS ik
Ji£°40.10 mg/mL AYTR G X% HE AR IE 259
2.2 HIZFER HPLC 5L BILHIZR
2.2.1 EEFMG

K H] Athena Cis 5,354 (250 mm X 4.6 mm, 5 wm) ; A
M (A)-0.1% Wiz /K (B) A it sh AH R4 7 40 B Ve it (0~
2 min, 3%A; 2~17 min, 3%A—25%A; 17~37 min,
25%A—35%A ; 37~46 min, 35%A—60%A ; 46~50 min,
60%A—85%A ; 50~60 min, 85%A—100%A ) ; ¥ | i K
A 210 nm; #:R A 40 °C 5 4 1.0 mL/min; $EFE &R
10 pL.
2.2.2 K%L

HURE G (R S11), 362,11 30 F J7 v 1 4% kit
VSR, P 2.2, 17 T T (3 S (e A 6 U , T SR
% AT UG %) (% B ISk [B) AT TR R, DA 21 50 GRS R 1)
SRy S MR | A 4% A W 1) A X PR B ST ] A Xof i T
B G55, 45 A WA P AR X (5 B st ) R Yo e Ty A
) RSD 43 3I/NF 0.31% (n=6) F1 2.45% (n="6) , & B1{X
AR LA
2.2.3  FoE R

HURE i (45 S11) 422,117 300 T 7 2 il 48 3t i
W, P 2,217 R S A T EIRCE 0.2.4.6.8,
12,24 .48 h IS FERE T , 1 SR 45 AT W4 1 £ B s ] g
R, DL 2150 GHTRs B2 1) 2 BRI 145 A 1 1
AEH R B3 B ] FAE G e T AR . 252 o, & 16 R A1
X PR B B[R] FTAF X 1 17 AR %) RSD 43 31 /N T 0.38% (n=
8)F12.81%(n=8) , FKWIHE S TE 48 h N E M R 4T
224 EEMHRAE

HURE 5 (G5 S11)6 43, 23 54 “2.1.17 30 Jy i 1l
R U, PR 2.2 17 TR (435 SR HERE A3 T L T
SRS LA WA 1) R B B TR R T AR, DA 21 50 s 2
) N2 R | 25 5245 JEAG W6 ()RR G4 B3 1) ] 5 K Xof
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TR, SERI IR, 25 AT WA P AE X B s T R e e T
FUK RSD 43 /T 0.45% (n=6) F1 2.45% (n=6) , % 1
TEEEW R
2.2.5  FROUENEAEEST SARBIEE PN

HURE (45 S1~S12) #8242, 1.17 35T J5 12 il 4% it
AT, B 2,217 T F (% A ERE A, e
HPLC 3% & . H g ik 5 A 25 ek ds o Bk
FHRLUEE PEAN 2R 58 (201 2A R YHEF T8, Adi 5 S11 AR
v [R5 R 2 BRR1 9 B[R] 2 58 B2 4 0.2 min, SR A7 4%
A5G 2 AR IE T DTG , A2 B0 RRFE SR 1S R
(1) 255, Heppe 334 A7 e, 8 DA Horp 104
TG, 230 EANREAT AT (8 5% ) AT (1145
W) BTERIR (164506 ) il K 1T (18 4506) AE#H R 2.3 (19
U CHTRE BT (214506 AR AR RR (23 5 0) PHIRR
B(24 5 ) SEW R A(31 51%) Sl D(33 5
WE) o DAXT AR SR 2 IR AT AR AN (R 1),
G R 12 MIH R S AR EE S R T 0.97, %
A HERE BT 3 A LA AR AL, — SRR
2.3 HEERZERIENE

A “2.2.57 T T FR 8L BS54, ik UPLC-MS/MS
BRI B 10N AT 22 o & 1
2.3.1  EIEHETE E1F

¥ Fl ACQUITY UPLC BEH Cis {43 (100 mm X
2.1 mm, 1.7 pm) , 1 0.01% H i 2,15 (A)-0.01% H i 7k
(B) A it shAHZEA 76 BE PR A (0~4.3 min, 5%A—30%A ;
4.3~7.2 min, 30%A—80%A; 7.2~9.0 min, 80%A—
95%A ) 5 #1124 50 °C 5 Yt 24 0.4 mL/min; #EFE Ty 2
TR

K Xevo G2-XS QTof #l &= 43 # B i A% , 43 71 LA Hg,
M5 55 251U E B 1R 7 B R AR B , BANE TR
3.0 kV, HEFLHLIE N +40 V, 8 IR E M 110 °C,
IR IRLEE 2 550 °C, s S i i 4 900 L/h, 49940
Fil m/z 100~900, D55 2 W2 I ME R A N BRES T 52 B A2 IE

8000 f |,
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M E A | 25 272829 3132 3 R
2 - Wi - S12
g 4000 4 ] L1 A4
N I8t S10
¥ . S
H T 7
2000 4 H e §
e 2
(| . .. fof
i Sl ] 5
l . s1
0 |

o
S

0 5 10 15 20 25 30 35 40 45 50 55
5 5] /min
A, L2 LI (e S P oS HR I (R)

240
180 11 19
5 18
. 21
g 120 8 D
16 A
60
‘ I
0
T T T T T T T T |
20 25 30 35 40

b T T T
0 5 10 15 45 50 55 60

i 1] /min
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Bl EHZ¥ERMHPLC &iLE

X REES AT i, BARME B EARRAT R (M —
H] ,%=2.72 min,m/z 725.193 4) Aj241F ([M+HCOO] ",
t=13.09 min, m/z 525.160 3) FIZRLAER ((M—H] ,&=3.41
min, m/z 193.050 6) iz ([M—H] ™, .=23.97 min, m/z
579.171 9) (IEHH K £ 2% ([IM—H] , t=4.51 min, m/z
417.140 2) 0 #8 J2 4F ((IM—H] ~, %=4.27 min, m/z
609.182 4) | i #% & R ((M—H] , £=3.99 min, m/z
359.077 2) . F} W B2 B ((M—H] ~ , x=4.28 min, m/z
717.146 1) (& 24 A([IM—H] ™, £=6.38 min, m/z
825.463 1) \4&] # D (IM—H] , %=6.96 min, m/z
825.463 1), Hirft 1 R 25 B (LR BRISHE] , m/z SR B Aoy L o
2.3.2 LEMERE

3 3] BUTER 5 %o PR A YRR AW A v T
(%5 S11) , #“2.3.17 T (A3 Fl BT 3% 45 10 AR I
RN P RORTTR A 6 R T 104> 220
53 B O B I TA]— 350, R B o JE HAt 48, 43 B AIOR
VTR RAf o HR AR A 25 R DL A 2.

®1 124bEEMEREREUEITNER

E s1 ) 83 84 S5 86 §7 S8 89 810 sll s R
sl | 0986 0986 0991 0988 0988 0988 0991 0988 0977 0979 0987 0991
) 0.986 | 0999 0.9% 0993 0993 0992 0993 0993 0988 0982 099 099
83 0.986 0999 | 0993 0991 0992 0991 0993 0992 0993 0.980 099 099
s 0991 0994 0993 | 0998 0.9%9 0998 0999 0998 0986 0991 0997 0999
) 0.988 0993 0991 0998 | 0.9%9 | 0.9%9 | 0979 0.989 0997 0998
) 0.988 0993 0992 0999 0999 | 0999 0999 0999 0984 0.988 0997 0999
87 0.988 0992 0991 0998 | 0.9%9 1 0999 | 0979 099 0997 0998
S8 0991 0993 0993 0999 0999 0.9%9 0999 | 0999 0985 0991 0998 0999
89 0.988 0993 0992 0998 | 0.9%9 | 0.9%9 | 0980 0991 0998 0999
S10 0977 0988 0,993 0.986 0979 0.984 0979 0985 0.980 | 0970 0984 0988
st 0979 0982 0.980 0991 0989 0.988 099 0991 0991 0970 | 099 0991
s 0987 099 0.9% 0997 0997 0997 0997 0998 0998 0984 099 | 0998
R 0991 099 0.9% 0999 0998 0.9%9 0998 0999 0999 0988 0991 0998 |
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% it % e A
2.00 4.00 6.00 8.00 2.00 4.00 6.00 8.00
100 439 100 329
. % e s 1 s
= 2.00 4.00 6.00 8.00 = 2.00 4.00 6.00 8.00
z 4.01 z 402
L, 1004 5 100 !
o AT s i T
2.00 4.00 6.00 8.00 2.00 4.00 6.00 8.00
100+ ) 4.29 100 4.30
i A ' % s
2.00 4.00 6.00 8.00 2.00 4.00 6.00 8.00
[i5F[i] /min Ft 8] /min
ARA X B. il (45 S11)
Z = 4= 3 2 EH A = O |
B2 #MoaFlgsERexBaffitas(4s S1l)

IR EUE F it B

2.3.3 LMEXRARBEIE

HRIE

e 25 1 B ()R A X R VAV, P PP A U
FE3I4% 1A o v B 434351124 8 0004 000.,2 000, 1 000,
500.250,125.62.5.31.3.15.6.7.8.3.9 ng/mL A5 2%
AR, $5 BR“2.3.17 T (38 A T35 25 A A 2317, A
A I A 1) ST VA B (o) SR AR s (D TR () S Al
FRiEAT RS, DGR 10: LA ER TR, 25588
AN RRI A FE A B I 0T VR Y R N R PE S R BT,
RPERE . AR WEK2,

F2 10MEFNHINEEXREEERERLER

L%) )it SR (ngimL) R? i T Y (ng/mL)
TABTERE  y=46978045056.7 3.9~8000 09995 15
Ajdite y=6115.50-3 4469 39~8000 09998 32
T y=12323—822.8 3.9~8000 0995 32
T =5 8345146 554.6 39~8000 09995 21
WM y=681.6x4304 39~8000 0991 28
Tl y=64504v+1891.1 39~8000 09995 21
B =3 106.8x4-449.9 3.9~8000 09993 28
R E =8 840.4r—1638.1 3.9~8000 09998 15
ST A y=8657 032264 3.9~8000 09995 25
SHRED y=8 071504343171 39~8000 09991 25

2.3.4 K%

H“2.3.37 10 N bR Ih 2R TR, 442317 T F (4
R S5 AR AT, TE SR A TR I A A D T AR, &5
R, EANRBATEETT AT PTERRR AR R E R
R GBS B2 AT PR IR B AESH R O R ST A S
A D I T AR Y RSD 4 W1 1.87% . 1.70% ., 1.25% .
1.90%.1.83%.1.52% .1.59% . 1.00% . 1.65% . 0.45% (n=
6), FEHAL AR RS 2% KLU
2.3.5  FaE kRl

HOH R A S (Je5 S11) , #:42.3.17 3
T R R AT R 04,8 12,24 .48 h i)
FESIHIT , 10 SR A5 AR A 20 ey e T AR, 31030 AN B AT B
T AT BUBRER A AT R IEA IR HT R B S
R B IESH 2R £ V5EH 2T A LSRR AT D g ALY
RSD 435 1.57% .1.65%.0.99% . 1.86% .2.18% .1.52% .

- 1460 - China Pharmacy 2024 Vol. 35 No. 12

1.97% .1.56% .1.97% . 1.27% (n=6) , & PR 5 A W AE
48 h WEETE R 4fo
2.3.6  HE MK

W 2 U M (45 ST 6 0y, 4 il “2.1.17
IO A A AR IR 2.3, T (e A A
PR AT, 10 SR A AR A P e T L, AR 4R s o i 2
THE EOR AT AT AT BT AR A R kA
BR GBS B2 PR IR B B R O R SRR A S
A D BT 540k 0.58.,4.04,0.17,3.16 . 1.81
1.53,0.93,0.26,0.12,0.57 mg/mL, RSD 43 4l N 2.70% .
1.79% . 1.58%. 2.10%. 0.82%. 2.03%. 1.04%. 2.09%.
1.35%.1.94% (n="6) , R kB = PE R IT
2.3.7  JINFEETSCR S

e 2 B 6 17 25 1) T A M 3t s T (4
5 S11) , 43RS 25 I A 24 F R i o 45 RO 43 7 i
85%~ 115% 45 X BRI #5 2. 1.1 35 Jy il £ 4k
TRV, P4 2.3, 17 T (8 335 RS SRR ERE A BT
TSI Ao A G T AR, A BN B AT B AT 2
T BERAR i R RSB R JHTE R PR B AE
KOF SR RAT A GG A D 1R R o
51124 100.08% . 102.86% .97.40% .99.60% .101.22% .98.05%
100.39% .97.81% .,100.79% .98.75% ,RSD 43 %Il 4 1.69% .
2.75% . 2.86% . 2.50% . 2.60% . 2.47% . 2.66% . 2.89% . 1.41%
2.71%(n=6) , R ITILUER B R 4T
2.3.8 RS S EIE

B 12 ISR, 452,117 T 7 e E A7 A s
FRVE A 20y, PR 2,317 TN (o i AN 3 S F R )
B, 10 ST 45 TR I e 0 o e T L, AR B o o il 263 T 845 1
YR, RIS,
R3 RHEZEBEEFIOARSIHNSENESER

(mg/mL,n=2)

n DB o o R R
89 oo O BAR MR BERR RRLEAERD 0 LT o

Sl 035 350 011 Le8 166 LIS 07 0ll 006 033
$2 057 S0 014 24 171 15§ 132 0le 008 050
$3 0.61 559015 258 190 164 148 017 009 056
4 0.60 558015 247 144 158 100017 009 046
85 0.54 474 014 220 159 15208 02 009 045
S6 0.59 518015 240 170 156 09% 025 009 049
N 0.52 477 014 231 L6l 15209 02 010 049
S8 0.55 13015 241 I8 155 09%8 020 010 049
89 0.53 49 014 231 162 15209 020 009 047
SI0 061 sS4 015 23 17 127 138 021 0.3 057
SiI 0.58 410017 317 185 156 09 02 012 057
SI2 064 Sel 017 257 188 Lol 102 023 0.3 06l

3 itit
3.1 1EFRAL ST HIIERE

THAZ AR b B, B RS R s s | R A 98k
PR PSS FER ST IS AT O B B T
ANRATHELEATHS , N R IS 2 e Ak S i i
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R 12 M 2 32 T il AT I ELES 1 R 2 Ak, Ho,
MR R ES 2R, R PR PSS
2 EE TGRS IS EZRAUK B S BRI, B
A T AL L9 S5 DA™ s FER B2 A3 M A
REME AT TH AR , BB P Per4ifb
EVEFD A FSR IG R H I E R 2, 2 i 2 A
WMLy, HAT 8 v B AT T IR AR FES S
MRS AR MRS S5 1o A AR GF 136 97 H AT A
SR SR ™ 5 I R G SE HE R ISR LAY, I IR R
FalFL kR AR TN EEAT R K K
AW, BA I G 28 R PRIE R R LIS b TRk
I R H FHFiRIT R a4 LA T FLARIR S5 A
ARG, B R R4 R R PER I
IRZ I FIRI7 I ZE ¥ A SRR Y iE i R R
ARy , AR Z FH TR DU B A e
BB AT FE R T, BEEFARAR T2 R
PR TP POmas S efb 5, kb AT
TRIT IR FUIRS A SR LIRS TR Y

ARHFE S5 T HHIC TR A R 245 B A 8508058 B
2020 45 R rfr 1 25 30 (—350) P 45 2GR 1Y) 5 i 8 A
LAY AR S A B ) o IR, AT P R B R R
KeAF PSS 0 20 T FHGR R B, 3%
o R R, TN BT EANRAT R AT, )1
AIBTERRR , AT AT 25 SEH R h IR R O &R L 4
A A S R A S R D R R Y DN S
Habr . (HVEERTISCE & B, 76 HPLC $5 8U R (i
U DA B AR AG I 1) 5 R 1 1 o0 1S 11w S T
T Do, #F— B 7E UPLC-MS/MS & 1 5 I & 30 &
SRR ARG 5 R A 08 B R A T A0 3 e 4 ) B A A
2|, ORISR ELELL 1 4D VB bR Loy, e
FERRIETFIR il B2 1T B AT SR B L AN R AT
T BERAR ATEGT AESR LR SRR T A SR T
D 10 B M TH MR AR PE B o o T IH A%
WIFRICTZ K BE PSR L FHSER TS S
3B B I T B R A R B IG AR P E R 1 A S5
FIHE R M B AR AR S MU B ORI AR B 7 s AR WIF 5
BATE e BABIE 52 v L — 25 O AT AZME I 1 1 e il 45
T2, DITRCR Fm), SR TE S BRSO =0, DU
EN PR TREREI IS E
3.2 HMKKAERE

AW SR DAD WA 51 44, o 4% 46 bs
JI 3 9 e KA K, DA e 648 20 IR (i 0 e &2
O3 B AR T RS TR TR s SHfe ot e ) oA
T B 43 14 B 3 0 R R, B ek R LA 210 nm A AR
A AR SRS AT 10 MR AR AL R K .
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3.3 12#ttFmEIIE S EIE S
AW 10 12 K 9 HPLC 5 20 K3 ik
Fr0hr , 2eA53) 33 AT I i Hox 2 R IR Ak T
8.11,16,18.19.21,23.24,31,33 S 5dL 10~ o 1514
I35 R EAS AT S ATEGH BT BRR h B AE
ROR FE R RIEFIR FHHER B S 2 A S8
WIS D, A (O W DL BCEE LA MR EE R T 0.97, %
WIHAZBEIR A T AR , o — B
34 L2HtEREIEGRRSSESH
T RZRERAT S By PR 500, AT B b o
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