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High-throughput method for determining soluble sugar based on sulfuric
acid-phenol method and its application
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(College of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

ABSTRACT: Objective To establish a high-throughput method based on sulfuric acid-phenol method for
determining soluble sugar, and apply for the determination of soluble sugar of Schisandra chinensis fruits, Lycium
barbarum fruits and pears. Methods The reaction and assay were carried out in the microplate based on the sulfuric
acid-phenol colorimetric method, and the influences of phenol addition order, reaction temperature, volume of
concentrated sulfuric acid and phenol concentration on the determination of soluble sugar were investigated and the
reaction conditions were optimized. The present method was validated with and applied for samples of Schisandra
chinensis fruits, Lycium barbarum fruits and pears, and the content of soluble sugar in the 3 samples determined by
the present method and the traditional phenol-sulfuric acid method were compared. Results The higher absorbance
value can be obtained by adding concentrated sulfuric acid first and then phenol. The standard curve of

glucose-fructose had a good linear relationship in the range of 1.515 to 30.285 pg/well, the method had good
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precision, repeatability and stability, and the recoveries of glucose-fructose spiked in samples of Schisandra chinensis

fruits, Lycium barbarum fruits and pears were 98.34%, 103.88%, 101.26%, with the relative standard deviations value

less than 5%. Conclusion Compared with the traditional method, the present method is of simple operation, small

reagent consumption and has wide linear range, and can be used as a high-throughput method for determining soluble

sugar in plant samples.

KEY WORDS: sulfuric acid-phenol method; high-throughput; soluble sugar; Schisandra chinensis fruits; Lycium

barbarum fruits; pears
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Fig.l1 Influences of the order of phenol addition on the absorbances of standard and sample (Schisandra chinensis fruits) solution at 492 nm
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Fig.2 Influences of the volume of concentrated sulfuric acid on the absorbance of standard and sample
(Schisandra chinensis fruits) solution at 320 nm (n=3)
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0.9968~0.9998 2 [al; GF I BAS IR By F 2R 1 101 15 5 ey
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ZIl, SR R, LM 1.515~30.285 ng/fl,
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Table 1 Equations of linear regressions

75 Y1 =kX, r’ Y=k X, r?
1 Y1=2.8590 X,  0.9989  Y,=0.0726 X,  0.9940
2 Y,;=3.1176 X;  0.9998  Y,=0.0737X,  0.9977
3 Y,=2.9581X%, 09968  Y,=0.0785X,  0.9969
4 Y,=3.1289 X, 09997  Y,=0.0865X,  0.9972
5 Y,=2.9822 X,  0.9998  Y,=0.0840%,  0.9962
6 Yi=2.6470 X, 09997  Y,=0.0673 X,  0.9987
7 Y1=3.0572 X, 09978  ¥,=0.0660 X,  0.9906
8 Y,=27277X, 09997  Y,=0.0789X,  0.9990
9 Y,=3.0438 X, 09998  Y,=0.0737X,  0.9977
10 Y,=3.1346 X, 09991  Y,=0.0590X,  0.9963
11 Y,=2.9015X%, 09974  Y,=0.0721X,  0.9988
12 Y1=2.8210 X, 09997  Y,=0.0668 X,  0.9989
13 Y1=3.1500 X,  0.9998  ¥,=0.0955X,  0.9998

262 IEE. B, LMK E

K25 B8 0.1009 mg/mL 4 GF ¥ 30 pL, %18
1.3.7 WUR 4 RS AMNE , SFATIE 6 1k, A5 6 (E
1) RSDs {4 0.14%, BEAALES R % B BT . R e PB4
FHAARTF . Mfd T B EER R, IR 0. 2.
4. 6. 8. 12h FAIEMEMES =N, T RSDs {HA)
BA 5.03%., 5.58%. 4.06%, ULEASHLRMERTE 12h N
PR BT . R M EIMCRRT AL T B, %
M8 132 0T kil s sl S v, ¥ FAT 6 0y, R IE 1.3.7
TiUT Z A0 5 AT SRAS AT VA MR Y RSDs (B 430N
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4.48%. 3.13%. 4.07%, ULH LM EE R L.

TIRE 810 2325 58 43 SRS 25 AR IR - . MAD TR R
0.05 g. BAF 0.1 g, ¥FEAT 6 4y, A S FHEMS P =
100%F GF ¥ (7 80% ), $4# 18 1.3.2 0 F Jr kil 43t

W, IR 1.3.7 T AR AT AR A [ %
SRR 2, AR S TR TR Il 3 4 Sy
98.34%. 103.88%. 101.26%, RSDs {EIY/NT 5%, Uiy
B ER I AT

F2 WEFERIMEEREER

Table 2 Recoveries of the determination method

FE 24 FR Fesh P 5 FE S B /mg S /mg 758 /mg SR /% SEHE /% RSDs/%

1 3.7187 7.5622 96.48
2 3.7961 7.6365 96.40
3.9511 8.0630 103.22

HKT 3.9837 98.34 4.17
4 3.6412 7.4427 95.43
5 3.8736 7.6430 94.62
6 4.0285 8.1663 103.87
1 19.5693 40.5612 103.37
2 21.3813 42.8995 105.96
20.2941 40.3991 99.01

e+ 20.307 0 103.88 2.54
19.9317 41.0011 103.75
5 18.8445 40.3991 106.14
6 18.1198 39.4499 105.04
1 11.1492 22.2710 94.00
2 12.1836 24.6417 105.30
3 11.8388 24.1675 104.21

£l 11.8311 101.26 4.43
4 11.8388 24.2624 105.01
5 11.2641 23.1786 100.70
6 11.3791 23.0161 98.36

27 ARAMESBENESFENNARESESE 00 "

B TRBA E R SRR E R r =] T ik
e e a1 . - v
K& R ERE A, B R, Ml . 34 5 300

it b T VA M OB O 2 & R AR Bl (77.47243.629) | fgj 200

(362.395+7.739). (114.940+5.711) mg/g; LS IEm - ﬂliﬂ 18 |£|

Q1

B L G AR R T DT . BURE e T M1 woof [ ]

B4y Bk (77.90342.800) . (306.184+4.064) . (100.197+ . |:_| . l

1.452) mg/g. RIS REAS ¢ K636 X6 97 67 (0 0 1 54558 AT ;ﬂg; ES

. e . . N |

R -BR R B AT Heds, S5 3 Fras, PR T EE

A TR F SRR S p ]l iE b Sy R E A R s NERARE, P>0.05; ¥+ N 2L R P<0.001,

(P=0.0870, P=0.1571), T AP 0045 B4 Mg AC -l ik 3 ey ik S A SR - R L (0 I R T v R

WO A S V25 (P < 0.05), BrE )y L I 5 i1 55 A (KL (n=3)

X ELUB R D7 i A A5 B i PR A O BRI R,
Tk RBUE R

Fig.3 Comparison of the content of soluble sugar determined by
new high-throughput method and traditional phenol-sulfuric acid
colorimetric method (n=3)
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