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Determination of three soluble sugars in stem juice of
sweet sorghum by anthrone colorimetry

ZHOU Zhenxiang, ZHAO Bo, WANG Weixian, TONG Xiaopeng, ZHENG Jianbo,
LI Yanhong, GAO Jianming, LUO Feng, SUN Shoujun, PEI Zhongyou
(Tianjin Agricultural University, Tianjin 300384, China)

Abstract: Sugar content in stem is an important agronomic character of sweet sorghum (Sorghum dochna). The
determination of the composition and content of soluble sugar in sweet sorghum is the premise of QTL mapping and
character improvement of sweet sorghum. In this study, the content of sucrose, fructose and glucose was determined by
improved anthrone colorimetry using 255 populations of ‘Xinliang 52° and ‘W452’ recombinant inbred Lines of grain
sorghum as materials. The results showed that the best color developing time of soluble sugar was 10 min and the color
developing temperature was 100 ‘C. The optimal treatment condition for sucrose determination was 1 mol-L"' KOH solution
for 10 min.The optimum temperature and time for the determination of fructose were 50 C and 3 min. The optimized
anthrone colorimetric method can be used to determine the sugar content of sweet sorghum juice with good precision and

stability. The results showed that there was a significant positive correlation between the weight of the progeny of this variety
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and the total amount of soluble sugar, and the value of the correlation was 0.885. The Linear regression equation was y =

37.082 x total soluble sugar + 3.990.
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Table 1 Dilution results of different samples (Abs)
FE R iR f5 %L Dilution ratio
Sample brix 1000 500 250 166 125 100
4.8 0.086 + 0.002 0.161 £ 0.002 0.320 + 0.004 0.478 £ 0.001 0.624 + 0.001 0.781 £ 0.003
7.6 0.182 +0.003 0.355 +0.003 0.717 £0.003 1.059 + 0.004 1.237+0.012 1.439 £ 0.004
9.7 0.321 +£0.002 0.638 £ 0.002 1.038 £ 0.031 1.131 £ 0.003 — —
12.7 0.395 +0.002 0.790 + 0.001 1.239 £ 0.003 1.258 £0.023 — —
16.2 0.495 + 0.002 0.991 +0.001 1.289 £0.011 1.319+0.007 — —
0 <abs < I FEFRAE M 2L L AETE I N o
The linear range of the standard curve for 0 <abs < 1.
0.20 ¢ 0.40 -
= 0.18 | 035t - MG Sucrose absorbance
2 016 | 8 = FHEOLE Fructose absorbance
< < 030 — I E O Grape absorbance
= 014 | =
g 012 | g 025 ¢ B
£ 010t £ 020t
£ 008 | <2 015 |
= 0.06 | pau
= 004t 5 010 |
= 0l B 005 |
0.00 1 L L L L ) 0.00 L d
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~ 0.18 F — 035 |
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T 0.14 | = 0-30
g 012 } g 025 | A A
ERA £ 020
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2004 ¢ o
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Figure 4 Influence of different reaction conditions on
absorbance value in the determination of soluble total sugar
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Figure 5 Effect of different sample treatment conditions on
absorbance value before determination of sucrose
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Flgure 6 Effect of different reaction conditions on
absorbance value in determination of fructose
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0.01), #H 3% R EN —0.459, HLHE 55 %5 45 B 2 (8] kH 9%
ANBRE (P> 0.05)0 [F] B S0 AT 1 S B 2 S AR 2
() 34 A7 FH 5 1 43 T, P R T R L B 2 1) A
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Table 2 Precision experlmental results
gl = §

fihr Ff i Sample number Il HIXE R 3 22

Item 1 b 3 4 5 Average Relative standard deviation/%
Al ERE Soluble sugar/% 17.22 17.61 17.54 17.68 17.47 17.48 0.96
JEHE Sucrose/% 6.34 6.72 6.88 6.34 6.14 6.32 1.88
HBE Fructose/% 9.64 9.05 9.16 9.30 9.53 9.34 2.63

3 pHe S
2 RBE LL 0 5 PR R AL I R v, B i 3 RURE

dn 7E 35 °C IR BE T /M 3 min B I A5 (9 45 R OF
ANEEAH, }iﬁﬂﬁiﬁ&t*ﬁiﬁié\ﬁiﬁﬁéﬂlééﬁ
WY, TEk DN e Wi e e, 38 i 3 K e I I ) A = 35
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Table 3 Recovery test results
PrfEdh  FERSES HRRPESE AR SCE S & ELlES 12 iR FRR o 1 22
Standard Number of  Sample sugar Add Measured sugar Recovery Average recovery  Relative standard
markers samples  content/(ug: mLﬁl) quantity/pg content/(pg- mLfl) rate/% rate/% deviation/%
% pE 1 101.59 10.00 113.17 101.42
Glucose 2 104.53 10.00 111.34 97.22 99.21 2.13
3 103.35 10.00 112.22 99.00
T pE 4 125.90 10.00 132.11 97.21
Sucrose 5 108.78 10.00 116.12 97.76 98.46 1.74
6 108.73 10.00 119.21 100.41
K 7 101.82 10.00 109.32 97.76
Fructose 8 106.37 10.00 114.21 98.14 98.08 0.30
9 102.66 10.00 110.78 98.33

045 [ e s s AR S ¥ BT A AR 2 6 A R
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Figure 7 Determination results of soluble total sugar,
fructose, sucrose and glucose in sweet sorghum juice
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