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Limit test for 5-hydroxymethylfurfural in Yueju Baohe pills”
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Abstract Objective: To establish an HPLC method to detect the limit of 5-hydroxymethylfurfural in Yueju Baohe
pills. Methods: A Zafex Acutfex PW-C g column(4. 6 mm x250 mm, 5 um) was adopted with mobile phase con-
sisted of acetonitrile-0. 1% formic acid aqueous solution (2: 98 ) at the flow rate of 1.0 mL - min~'. The column
temperature was 40 °C and the detective wavelength was set at 284 nm. Results: The linear range of 5-hydroxym-
ethylfurfural was 0.491 9 —122.98 pg + mL ™' (r=1.000). The average recovery(n =6) was 97.99% with RSD
0.61% . All of the RSDs for precision , repeatability and stability met the methodological requirements. According to
the proposed limit, 17 of the 65 batches of samples did not meet the requirements, and the failure rate was
26.15%. Conclusion: The established method is suitable for the limit test of 5-hydroxymethylfurfural in Yueju
Baohe pills. There was a significant difference in the content of 65 batches of samples. It is necessary to investigate
the limit of 5-hydroxymethylfurfural in Yueju Baohe pills.
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Fig.1 Sample diagram of Yueju Baohe Pills
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Agilent 1260 7524 W AR €5 3% 4, GT1ISA — %%

W2 Ao 5 ( 56 [ Agilent 23 7] ) 5 AS20500A 1 A if
TR (R IR FE RS A BR A F] ) 5 XS205DU
R4 5 Z — TR RF (R -6 8 24X
AR AE])
L2 X

5328 F BT T Bty (b 0 ot 24 o A BT
B, it 5 111626-202215, {1k & 50 i &, & & LA
99.5% 1) ; L. O E . H R (a4, 55 & Merck
OvE]) KO Milli-Q &K, Jriksa i HEER R A
C Al (45 :74057 ) s P A i A B 9 KAl 3t
65 LB RFN I

2 HiE5%R
2.1 ok spt

Zafex Acutfex PW-C,q 2 % £ (250 mm x 4.6
mm,5 wm) , Fi SN ZHE-0. 1% FER/K (2:98) 5+
240 C i : 1 mL + min ™" K K < 558 T 0L
XS BRSBTS VRZE 200 ~ 400 nm (58 AP 654
il B KW > 284 nm, FiLEFE 284 nm E Ay A6
Wk s EREARRIN 5wl BSAR BT 5-F8 H L bl
AR KT 3 000, 5-34 F B 55 40 405 2% 1 4
BERFILS,
2.2 FERAH
2.2.1  fHSSAR BURGGE R DTS I 0.5
g KEEARAE, B IEHETE N, RS A 50% H
50 mL, F} € A, MR AL B (TR 250 W, 45 % 40
kHz)60 min, JJ(#% , FRARE B 5, T 50% AR A2 U
R, BEA), UL ISR UE T, R A5
2.2.2  XNPEESREEW HUS-5E H R T RE A S
HOREARE, N 50% B EEAH G AE 1 mL 7 25 ug
PITI, BI A
2.3 FiEFIIE
2.3.1 ZMEXRRFLE KEPRIS-5 P SRR X
feh 12.46 mg & 100 mL 5ifirh, fin 50% H i 2 %)
JE 485 AR BRI B BRI O 50%
F A R B o 0. 491 9 2. 459 6 4.919 2 24.596
49.192 1.,122.98 pg - mL ™" R A F IR, $2<2. 17 T
TG AT A 6 103X HE A VA VRO A e T R, LA
R (g - mL™") SREARAR W T BUE A AshR, 2
il bRIE R £, A5 [ 05 R «

Y=24.28X-0.9829 r=1.0000

SEL I, 5% H A ST LR AR 0. 491 9 ~
122.98 pg - mL ™' MR R BRI,
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2.3.2 HEMWRE HE—#x s (s
74057)6 fy, #ie A 2. 2. 17 30 A4t 0 7 Tk T 4% 4
P42, 17 0N g 45 o0 B, e AR AR L 552
AR ABE S 44 27 B4 3.106 1 mg - mL™', RSD 2}
0. 14% ,1Z )7 ik EE M R

2.3.3  REEEIKE O BCU2.3. 27 IR KA 1
By 42, 17 TR 4335 2 4R i , i SRR 6 Uk,
159 5-3% H SLpREE I T AR (ELHY RSD R 0. 11% N A
P R

2.3.4  fathils BRI AR 1
11,533 F 0.3.6.9.12 24 36 h JFAE 322, 1751 | {4

F1 5-ZFEMEHFEKXEER(n=6)

Tab.1 The dosing recovery test results of 5-hydroxymethylfurfural

HPLC chromatograms of reference substance(A) and sample(B)

TR A3 B, A5 572 HY LM s s 1R AR 1Y RSD 2Ry
0.36% , 25 AR 36 h INIIE & S EE o
2.3.5  [ECRIRE BC2. 3. 2730 FEHR 6 14y,
FEEFRIL0. 25 g, B ELIEHEIE R, Be ] 20 K 25
AR T mL A 5-F B LM X B 0. 159 87 mg
1) 50% F IS 50 mlL, FROE H 6, 88 A (238 250
W, 5% 40 kHz) Zb ¥ 60 min, ¥, AR E 2, H
50% HBERD R IR I E I, B80T, B At HRER IS, B
1o A5 At E A T A A0 I R, #5042, 17 TR
TSR AT, T SRR 45 R 5- HY BEHR I T
AN A 97.99% ,RSD K 0.61% . Z5R L3 1,

TR T fit A M5 EEVES HfE RSD/
('sample amount) /g (sample content)/mg (added)/mg (measured ) /mg (recovery) /% (average)/% %
0.252 1 0.783 0 0.799 4 1.558 4 97. 00 97.99 0. 61
0.2511 0.779 9 1.563 4 98.01
0.256 8 0.797 6 1.586 6 98.70
0.254 5 0.790 5 1.578 0 98.51
0.256 9 0.798 0 1.579 9 97. 81
0.253 2 0.786 5 1.569 3 97.92
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2.3.6 ARG B2, 3. 27 A PRI A B8R 2(Tab. 2 continued)

W2 4y, {8 F§ NANO CHROMCORE AQ Cq (5,351
(250 mm x4.6 mm,5 um) Fl DIKMA Platisil ODS {2,
TR (250 mm x4. 6 mm,5 wm), $Z42. 17 ifa ik 5%
PE53A 2551 5 TR 2 B 1% RSD 2y 0. 74% 533,
Bl FHA [] it R €0 G5 A X 5 i TG

W2, 3. 27 A R i i A v 2 0y, 1
SHIMADZU LC-20A &3 AH B 3%, Zafex Acutfex
PW-C (250 mm x4.6 mm,5 Mm) o ety f2<2. 17
THUT 335 25 A1 3 B A5 2R 50 BRI 25 12 19 RAD
N1 4% 5 W FAS [R) {0 ) 25 125 I i TR o
2.3.7 KPR 5 E R E 3k R
“2.3. 37T A N B Ky 3. 102 6 g - mL 7Y
AR AL 1 mL.3 mL % 200 mL &,
50% MBS o AR R R ZI E  F2 5 o R BRI |
IR 2 PO BRGSO i OB A k4, B
o B KRR 0.001 6 mg - g™, RN
0.0047 mg - g™",

3 HmillE

X9 ZA AL 65 LUK ah, FE IR 2. 2. 17 T T
P P 0 ) 8 B R, 1522, 17 0N @Al 2R A o
A, T RE A Al R B R, 2R LR 2, AR LA 3

FT2 65 pLARIABRA AN T LR
Tab.2 The test results of 65 batches samples

il e a8 #fi
(company)  (batch number)  (content)/(mg - g~') (average)
A 210501 0.029 3 0.032 4
220101 0.049 0
220102 0.026 6
210601 0.032 7
201101 0.024 6
B 21082163 0.048 5 0.038 5
21082160 0.039 7
21082165 0. 046 7
21082166 0.049 5
21082157 0. 060 4
21082161 0.048 4
20082023 0.025 5
21082164 0.046 8
19082134 0.017 0
19082160 0.014 4
21082162 0.050 3
22082167 0.028 0
22082173 0.025 3

Al E/IR=s i ¥fH
(company)  (batch number)  (content)/(mg -+ g~') (average)
C 74054 2.546 1 2.231 4
74048 2.826 5
74055 2.1952
74057 3.106 1
74053 2.322 6
74043 1.343 5
74050 1.883 4
74051 1.905 6
74052 1.926 0
74056 2.2110
74059 2.262 3
74038 2.071 4
74058 2.254 1
74067 1.8259
74042 1.871 0
74062 3.1520
D 105031 0.022 6 0.025 4
107008 0.028 3
E 1430465 0.027 8 0.024 9
1430472 0.020 7
1430479 0.028 4
1430475 0.022 6
F 10821040114 0.044 3 0.1190
10821060414 0.054 9
10821110114 0.290 7
10821020214 0.086 1
G F24009 0.017 2 0.024 6
¥24019 0.018 9
¥24015 0.039 8
F24011 0.022 5
H 201206 0.012 1 0.014 5
220101 0.019 3
211107 0.0157
210804 0.0119
211106 0.019 4
220203 0.008 9
1 21110216 0.380 2 0.2316
21100116 0.280 2
21100216 0.568 1
20120116 0.142 8
21040316 0.1233
21110616 0.201 4
21080316 0.122 0
22020116 0.0533
21110316 0.112 6
21120116 0.0719
21090216 0.491 4
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Fig.3  Box figure of 5-hydroxymethylfurfural in 9 companies
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LIE-0. 1% W FRVE A5 AN [R) I sl A 1A & DL KO TR B
WA T S B, B 28 7 R SR -0. 1 R i (2:
98) S BE M. FEIZ LIk S5 1, 5-5 FY Mg e 0
Y BRI ELURAH SR8 ik g 58 2 0y B . 7E
PR Sl T TR U T 5 2%, AR T K 10%
509 H A, SR IO U 52 T A AU R

R3 BT okHM KA F XAAK S

AT SIS TR A [] S B 70 o, DR D e i 2 5 30
5-FR P EEMRRERS Jn , $R IO B R WP, SR HGR
F 50 mL, #2HE K 60 min,
4.2 RER)HE

ARy SR SRR BRI AL 2, CA (R
[l 2 i) B 88 00N 5o YRR B Y B OA AR
0.004% , ¥ b B f K H AT 30 g 3107, 3 KA
M 1.2 mgo TWIAARAL T AN e, HAE G 75X
FE g2 B A5 OE AR IR, IR H BRI A%
PERIZUR AR PR SE . FRATHA T 9 ZAm Il iy
DRFIALAE 7= 20, R B2 A M il 2522 AN i 2K
BT A ZE ORI AR 3. A VB LE G H iR
b 2 b 2R 53w e R0 8 A R, 5 - R A
FRIEUR, 7E 2R IR E I U & Ak, D By
M&EES5 A BEGHEREFENZES, ZAe 1
F14 TR T PBE AR, KR I I i, i il € F T ]
14 2K A B2 24 8 F 100 °C, KA IS B8 30 min, 3
G AP K I ) i b, S e e PR 9 K
AP T LR A R SR R, AL IR 5%
P 5 e e Al A ™ T 2 B PR R AL
eI i B ER 0.5 mg - g7, (n=5)
SRl R BT A A TS TR MR O PR A AL 5 -
P R FR B 4 AL 0.5 mg - g7

Tab. 3 Different sterilization methods and related parameters in 7 kinds of medicinal herbs

K Ji X

( sterilization method)

1l
( companies)

KHZH

(related parameters)

5 B (irradiation ) A B .E H 10~30 C, <18 h
1K (sterilize by moist heat) D 100 °C ,30 min
I 105 °C ,60 min
F 105 °C ,40 min
C 115 °C,90 min
L4 2T (i sterilization) G RETEIE 1125 AT AR FTAR BB 08 7 (2600 Ml (BRID) B 105 °C, 7%

T 30 min (irradiation sterilization ; vinegar-processed Cyperi Rhizoma, Chuanxiong Rhizo-

ma, Aucklandiae Radix, Atractylodes lancea; 105 °C ,30 min: ginger juice-processed Gar-

deniae Fructus, Massa Medicata Fermentata, Areca catechu L. )

4.3 FEMEERST

Pl 65 AL, 17 HEAE & 400 BR %2
KOAEAEAR26. 15% ,Hrp C Al 16 HEBA G4 1T
R A W = T N o < N o A N 1 5 8 )
100% F19. 1% , 32 FlE 3 7] W, C b FE S &
L T AR, C Ak 552 B SRR 2 (2
Bt AR IR I 160 %, fiiH SPSS 23.0 4t
T AT AR S RO ST ARG 56, & Aol £

PE PTG LU, B C Al A ity b S-08 Y B 5
5 ABE G H @ H#, 25 PEAR R 3% (P <
0.01) ,H Ar55 C AT A lb A ol 55 3 Ho A, 22 50
IEH B (P <0.01) ,Un& 4 Fros. 45a &1 el i,
T A M AR R AL A B 22 57, € AP AR il e
TR, SRR RS S i, 5 5 A E Sk
FOH ARV RE S B R, AR, SR P
B, S B E AT PR C T 225
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Fig.4  Paired analysis chart of content of 9 enterprises
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PEATUNGE , % 25 bF o B A 25 SR WL 3 4 IR 6, H
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B, R i SR 2 R M R S T S R Ak ok
SR HI LR O AR LR AL O 150 C
i 2K T ] K AR — Sy 5 4 B i £l T RE 4R
1R KRR, B AR 5-58 HH LM e 2 w3,

F4 AUMEARENES-APAERSZ(mg - g7")
Tab. 4

PRI 30 ~ 60 min X BTl 4173 & 20 A K, 1M C
5 G M 5k R 2% (P <0.01), 5 D M F 2
SRR (P <0.05) o M5 3 Al s fiim K
it 2 NN [) 508 s, KO 2 O 115 °C K
K90 min [, 5-5% FY LRI & A8 AL W]t L2 2
P25
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Pairwise analysis chart of moist heating companies
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The content of 5-hydroxymethylfurfural before and after moist heat sterilization of each medicinal herb

T2t

( Chinese herbal medicines)

(before moist heat sterilization )

MR KT 115 CIEHCKTH 90 min

( after moist heat sterilization)

KM (Areca catechu L. )

J1| %% ( Chuanxiong Rhizoma)

fils [} ( vinegar-processed Cyperi Rhizoma)
%48 T (ginger juice-processed Gardeniae Fructus)
A7 ( Aucklandiae Radix)

Fhkb 7S it ( Massa Medicata Fermentata )

%A (Atractylodes lancea)

- 0.005 8
- 0.250 3
0.013 6 0.352
0.021 0 0.68 57
- 0.6971
0.266 8 0.367 7
- 1.229 4

L =7 AR (means not detected )
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Chromatograms of each medicinal herb and after moist heat sterilization
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