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Determination of Biguanides in Anti-diabetic Health Foods by HPLC

WANG Jun-su', XI Cun-xian', CHEN Dong-dong”,ZHANG Lei', LI Xian-liang',PENG Tao*, WANG Guo-min'(1.
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Technology Research Center, Chongqing 400020, China;2.Chinese Academy of Inspection & Quarantine, Bei-
jing 100123, China)

ABSTRACT OBIJECTIVE: To establish the method for simultaneous determination of metformin and phenformin in anti-diabetic
heath foods. METHODS: Metformin and phenformin were extracted from anti-diabetic heath foods ultrasonically with methanol-eth-
anol (50 : 50, V/¥) , including anti-diabetic powder, milk powder, oral liquid, capsule and diabetes tea. The extraction liquid was
cleaned up with WCX solid-phase extraction column, and determined by HPLC. Quantification was done by matrix-matched stan-
dard curve. RESULTS: The linear range of metformin and phenformin were 0.1-5.0 mg/L (»=0.999 9, »=0.999 5). Average recov-
eries of them were 91.9%-102.7% and 89.8%-107.0% , respectively (RSD<<9.46% ). The limits of quantification (LOQ) of them
were 0.1 pg/g. None of metformin and phenformin was found in 5 samples. CONCLUSION: The method is simple, reliable and

sensitive, which can be used to monitor biguanides in anti-diabetic health foods.
KEY WORDS Metformin; Phenformin; Health foods; HPLC; Determination
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Tab1 Gradient elution program of mobile phase

], min TEIA A HA, % A B A, %
0 15 85
8.0 20 80
15.0 35 65
200 35 65
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Fig1 HPLC chromatograms
A. mixed standard substance; B. test sample; C. test sample+mixed stan-
dard substance; 1. metformin; 2. phenformin
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F2 ZHRATFEZ WAL B R R (n=06)

Tab 2 Recovery rates of metformin and phenformin (rn=6)

kKRR, il I RSD,
%E\% mg/kg —HI} 1L']Iﬁ,mg/kg Z%:,% %
Wil 10 HRUL 109 108 099 101 098 098 10210 501

KOWAT 108 1.03 093 1.06 1.08 095 10210 662
20 ZHRE 197 207 192 203 201 193 9940 296

KCMAL 207 207 205 206 209 195 10240 244
50  ZHIUL 498 502 504 495 494 48 9930 130
KOWIL 501 492 507 496 500 510 10020 1.34
THRAC 100 1.09 105 1.02 1.03 095 10240 449
KM 108 105 110 1.05 108 1.06 10700 187
20 ZHAUK 198 194 197 195 199 208 9930 252

KOWAT 194 195 202 206 206 179 9850 520
50 N 469 464 476 473 472 491 9480 1.94
KON 498 493 497 509 488 516 10000 208
CHUAT 104 102 102 105 1.05 098 10270 255
KOWIT 102 1.04 103 104 1.05 103 10350 1.0
20 ZHARE 204 209 205 202 208 196  102.00 230

KWL 208 205 202 206 208 189 10150 3.55
50  ZHIUWL 509 504 500 508 500 507  101.00 075
KOWIL 508 504 508 502 504 501 10090 058
CHEWAC 097 099 107 107 1.07 090  101.10  7.05
KWL 095 082 082 091 1.00 0.88 89.80  8.13
20 ZHABAK 205 190 206 199 208 203 10090 325

KOWIL 196 192 202 200 194 197 9840 1.89
50 ZHWAK 496 506 506 507 504 481 100.00 2.03
KON 494 486 493 499 501 506 9930 141
CHWAT 102 085 094 087 088 095 9190  7.05
KOWAT 1.09 092 086 088 099 1.03 96.10 946
20 ZHOWUK 208 206 199 191 201 184  99.10 462

KOME 200 200 199 210 191 190 9920 367
50 ZHAAK 509 501 493 501 499 479 9940 205

KOWAL 499 505 506 492 504 481 99.60  1.96

R3  AEHRBGEFI T Z B AFIZE Z AR EI 1 2 1 52010

Tab 3 Influence of different extraction solvent on recoveries

ik 10

Fifag 10

g L0

HEE 10

of metformin and phenformin

JEUAA 4% W, % TR, %
R THRAE 797 823 813 81.1
KWL 489 461 450 46.7
4 CHREL 753 764 710 742
KWL 523 550 561 545
L THWAC 683 641 670 66.5

FCWE 782 751 760 76.4
CHWEL 735 782 774 76.4
KWL 479 573 550 534
CHUAL 816 946 844 86.9
KWL 742 618 596 652
CHREL 580 730 575 628
KOWAL 523 638 522 56.1
CHWIE 853 805 875 84.4
WL 713 684 651 683
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RS Z 7 AR BT, DT R A (i R 4. 7
TN TR YRS iR, B A BERETE R B | b
PR 45 X, RS SIS 254 1) e 5, 38 i UL
LW PR B FRE St FE . AT I U85 ] Shimadzu VP-ODS
Cis(150 mmx4.6 mm, 3.5 um) , Waters Xetrra MS Cs(150 mmx
4.6 mm, 3.5 um) . Agilent SB-Cs(250 mmx4.6 mm, 5 pm)3
SR 5 FE AT, IR i 2 AH o A R R 22 b N
0.01 mol/L Pt 2 84 %k XSRS 25 Wy #EA T 4 19 . 45 H,
Shimadzu VP-ODS C.s, Waters Xetrra MS Cs A~ HE AR 4 Hb {5 £4
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IR 2 SUIRES RRAR - b R B, W TR ATy, i o 35 60 1 o
AR 350 5K ] Agilent SB-Cis 8385 A% 43 15 — H XU A4 2 XU
i\
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W OE B A A (5 A A2 ahiR) RS B T k. 7k R AR R IRAR €35 $ B E (UFLC-MS/MS)
%o &34 % Shim-pack XR-ODS, iR Z148 4 T HE-0.4% F 85K &% (54:46) , i7ik A 0.40 ml/min; @i & o 5 & T4 KA £
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JRE R AT E 4 0.25~100 ng/ml (»=0.999 8) , & A& T & Mk 4 0.25 ng/ml; F 3% D & % 99.75% , B A . B 13 RSD #) <
2.84% , % KTk R EH F BT T EIRAK LT A 42, 3R T AR AR A 69 A e
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Content Determination of Aminophylline in Aminophylline Preparation by UFLC-MS/MS

ZHANG Juan-hong"*, WANG Rong"*, XIE Hua’,JIA Zheng-ping"*, LI Wen-bin', XIE Xi-hui"*(1.PLA Key Labo-
ratory of Plateau Damage Control, Lanzhou General Hospital, Lanzhou Military Command, Lanzhou 730050,
China;2.School of Pharmacy, Lanzhou University, Lanzhou 730050, China)

ABSTRACT OBJECTIVE: To establish the method for the content determination of aminophylline in Aminophylline preparations
(tablet and injection). METHODS: UFLC-MS/MS was adopted. The determination was performed on Shim-pack XR-ODS column
with mobile phase consisted of acetonitrile-0.4% formic acid solution (54 :46) at the flow rate of 0.40 ml/min; the detection was
performed in multiple reaction monitoring mode (MRM) with positive electrospray ionization (ESI), using the transitions of m/z
181.0—124.0 of aminophylline. RESULTS: Quantity analysis of aminophylline was completed within 3 min. Linear range of amino-
phylline were 0.25-100 ng/ml (r=0.999 8) with average recovery of 99.75%. The limit of quantification (LOQ) was 0.25 ng/ml,
and intra-day and inter-day RSDs were lower than 2.84% . CONCLUSIONS: The method is sensitive, accurate and specific with
low LOQ, and it costs short time. It is suitable for the content determination of Aminophylline preparations.

KEY WORDS Aminophylline preparation; UFLC-MS/MS; Content determination
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