a4 121 BT AR Vol. 44 No. 12
2025 4F12 A FENXI CESHI XUEBAO (Journal of Instrumental Analysis) 2619~2623

= WA BiE - R E RN ERZ N E R R F
RPRPFINEFDRN S E

o o a2 | SES | ; 2 > 2 . 1
BEZ, RBOR, EADBRT, E O, KBRS

(1 g sie s mioche, WA S E SR 2 PeE e SEml R sci =, Wl S# 610041;
2. PNAEZ IR T RE , PN B T d bkl b, WU e 610097)

W OE. T SO R TR I %S (HPLC—RID ) V2 [l 1) 8 B8 A VR o 4 Fb (-0 5000 2 fhos
FWRIN S, LL0. 01 mol/L BiBRVA T A TR S AN BT HEE . SR Al BIO-RAD Aminex HPX-87H (300 mmXx7. 8
mm, 9 pm) A S, REPOERNE (RID) N, SMRiEER. 4REH, FERANaBRe T, of
FRMZH AT REA RS BS, HAES BH 50N Bk BEE I N B R R IF, MR RE(DIA/NT0.9999, Fith
PR (LOD) Al %€ & FHR (LOQ) 43514 0. 009~0. 025 mg/mL A1 0. 030~0. 085 mg/mL. FHPEAESAEAR. H. B3k
FEARE T 00 P35 AR R R 3 99. 8%~103%, HHXSARIFE M 22 (RSD, n=3)#0.20%~1. 8%, Z%JFikH{E. €&
PESR . WERIEE R, 0 TR VR b AP RARNE SR T & D E

K SRR RS- R ORISR s BB R IRIRR R (R B SRR

HESES: 0657.7; R917 XEAFRIRE . A XEHS: 1004-4957(2025)12-2619-05

*

Determination of Cryoprotectants and Nutrients in Vitrification
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Abstract: A method for determination of four cryoprotectants and two nutrients in vitrification solu-
tion was developed by high performance liquid chromatography with refractive index detector (HPLC-
RID). The samples were eluted by using 0. 01 mol/L sulfuric acid as mobile phase, and the chro-
matographic separation was carried out on the BIO—RAD Aminex HPX-87H column (300 mm x 7. 8
mm, 9 wm). Refractive index detector(RID) was used for detection and the external standard meth-
od was applied for quantitative determination. Under this specific condition, the samples were well
separated and showed good linear relationships with the correlation coefficients (r) not less than
0.999 9. The limits of detection (LODs) and the limits of quantification (LOQs) were 0. 009-0. 025
mg/mL and 0. 030-0. 085 mg/mL, respectively. The average spiked recoveries of the negative sam-
ples at three concentration levels were from 99. 8% to 103%, and relative standard deviations (RSDs,
n=3) were between 0. 20% and 1. 8%. The method is simple, specific, accurate and suitable for the
determination of cryoprotectants and nutrients in vitrification solution.
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1.2.1 WEB&AR EHRINEIRMZ 10 mg, LY. #FEFEZ300 mg, BT 10 mLF &Y,
KGRI ED, TE AR RN A HETFREUEENE . £ RF29250 mg, —HIEINZ 100 mg, BT
10 mLA SR, EEMAES BN 1 mL, HKE@HFEZ, VER IR R S IO B
IEW2 mL, TS5 mLARMY, HKES, .

1.2.2 REEAMBAR WEIHRREZ . WIRMZ 10 mg, BT S mLARI, RN
S 2 mL, FHKEZR, B,

1.3 i Mm% eI e &l

K RIS R (A ], 5 A01, A02, A03, ISR 1 IS ER 2, —HENRE
)1 mL, BT 20 LS, HAKES, %5, 0.45 pmTFLIERS IS, HIfE.

1.4 HHEBIEEYG

R H LA ZZ R I BB IK S0 - — IR A L T W M 3E 58 77 1) BIO-RAD Aminex HPX-87H (300 mmX
7.8 mm, 9 pm)EIEFE; FEIAHN 0. 01 mol/LERIRIFW, Jii#: 0.5 mL/min; BEAEE: 20 pL; RIDA
Mg : 50 °C.
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Fig. 1 Effects of sulfuric acid concentration in mobile phase and

flow rate on the separation of six compounds

1: trehalose; 2: glucose; 3: sodium pyruvate; 4: sodium lactate;

5: ethylene glycol; 6: dimethyl sulfoxide
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Fig. 2 Chromatogram of system suitability test

chromatographic peaks 1 to 6 were the same as those in Fig. 15 7: maltotriose
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2.4 FHiEFWIE
2.4.1 ZMEE. RHREEETE B “1.2.17 ARSI, ARSI TR IR J R R ik R
) I R A R RO IR, AR , DA AS 20 4 i 0T AR (y ) X T RV (v, mg/mL) BEATERAE MV .
HOGF BR S OZ R RRRE o3 4R 3 (MR LG (S/N=3) A1 10 fE{E MR L (S/N=10) 1T 5 & RN ZH 53 1) J7 AR
FR(LOD)FIE & FRR(LOQ) . Z5RFEHH, 6 PRI AES B ik S N M R R IF, tHRRE
(r)¥IA/NF0.999 9, LODFILOQ 43424 0. 009~0. 025 mg/mL F10. 030~0. 085 mg/mL(F 1),
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Table 1 Linear ranges, regression equations, LODs and LOQs of 6 analytes

Compound Linear range/(mg-mL™")  Regression equation r LOD/(mg-mL™") LOQ/(mg mL™")
Trehalose (7 30 ) 0.2~25 y=35 349x+1 468 0.9999 0. 009 0.030
Glucose (F %] 4%) 0.03~3 y=34 334x+1 130 1.000 0 0.012 0. 042
Sodium pyruvate ( I HRFREN ) 0.001~0. 1 y=22 219x+19. 05 0.999 9 0.011 0. 038
Sodium lactate (FLER4H) 0.02~3 y=18 280x+487. 1 1.000 0 0. 025 0. 083
Ethylene glycol (Z, ) 0.2~22 y=21 469x+5 043 1.0000 0.015 0. 050
Dimethyl sulfoxide ( — H WFA},) 0.1~10 y=31250x+3 234 1.000 0 0. 025 0. 085

2.4.2 TEEE BUSESNAT, EERENE 6K, ROk KIEmFR, 6 Fhg s mFR e br
HEM 22 (RSD) A 0. 10%~1. 3%, FERHBEAERE SR R 1T
2.4.3 TBEM BOTESEW, 27T 0. 2. 3, 20, 37 hiiFEaobr, idsk ks g, ofhdl
SHUETET A RSD 4 0. 10%~1. 5%, FEHHX R SERAE 37 h NFaRE
2.4.4 BEEM BULFREAEROSHE 23S A0, “PATHles o S, BT, 1
EERE . RANE . IR . FLIREN. L RE . HOEIA-PYEIRE ST A 168. 00, 0.29, 0.012,
0.28. 216.63, 104. 44 mg/mL, RSD 437l 42.3%, 3.7%. 2.7%. 4.2%. 4.0%. 4.0%, £k ESE
TR IF,
2.4.5 [EER KFEEI “1.2.17 BTSRRI 320, 400, 480 pl, &£ ¥ T 1 mLASRMY, HEA
PEFESIE RS, 182, BREPATRE 34y, /0B RAR. . SR E NIRRT, HEEENE . 6
T AR ZH 43 59 F- 35 [0 g 2854 99. 8%~103%, RSD A70.20%~1. 8%(£2), FA4MWCRREF, #4545 (F
FEI 2580 (2020 45 PUFHSE TN 9101 4347 J7 2 Ba bS5 J 00 oo s i) [T 2R B B K

2 RS R

Table 2 Results of recovery tests

Compound Spiked/(mg*mL™) Average measured/(mg mL™") Average recovery/% RSD/%
Trehalose 8.016, 10.020, 12.024 8.232, 10.253, 12.162 103, 102, 101 1.7, 1.3, 1.0
Glucose 1.003, 1.253, 1.504 1.010, 1.260, 1.508 101, 100, 100 0.20, 0.20, 0.60
Sodium pyruvate 0.038, 0.047, 0.057 0.038, 0.048, 0.057 100, 102, 100 1.2, 1.1, 0.80
Sodium lactate 0.945, 1.181, 1.417 0.954, 1.189, 1.422 101, 101, 100 0.20, 0.20, 0.50
Ethylene glycol 7.082, 8.852, 10.622 7.300, 9.092, 10.767 103, 103, 101 1.8, 1.7, 1.3
Dimethyl sulfoxide 3.405, 4.256, 5.107 3.406, 4.239, 5.098 100, 99.9, 99.8 0.40, 0.70, 1.2

2.5 HEmMNE
B o“1.37 BRI GIERE AT, R AMRIEE E, 1R SIS R 2 H 45 21 0 ) i 25 2R DL
3o BURIE L HORTSINEEERE , AR A5 00N E 45 58 5 b P2 A0 SERR TS Ik B R AR —5k, K%
TR HETRI E BEAS AR b i e . A RE . IIRIREN . FLIREN . L TRE A WO B
23 FESIELE R (mgemL )

Table 3 Determination results of sample(mg-mL™")

Sample Lot No. Trehalose Glucose Sodium pyruvate Sodium lactate Ethylene glycol ~ Dimethyl sulfoxide
Vitrification solution 1 A01 = 0.39 0.015 0. 40 108. 73 52.71
A02 - 0.39 0.013 0.41 109. 42 54.18
A03 - 0.41 0.018 0.38 107. 68 51. 89
Vitrification solution 2 A01 168. 96 0.29 0.012 0.28 213.73 103. 02
A02 169. 39 0.29 0.012 0.28 222.01 107. 07
A03 165. 66 0.29 0.012 0.28 214. 16 103. 25

*not added
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