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Establishment of HPLC-RID method for the determination of soluble sugars in
peanut seed
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Abstract: Edible peanut is one of the important directions of peanut breeding in China and even in the world. However, the lack
of efficient detection method of soluble sugar content related to edible quality in peanut kernel limits the progress of edible peanut
breeding. In this study, a method of extracting soluble sugar from peanut kernel by 80% ethanol and water bath was established.
The method simplified the pre-treatment steps of samples and speeded up the extraction progress compared with the GB method.
The accuracy and repeatability tests showed that this method had high repeatability accuracy and eftectiveness. Then, the samples
extracted by this method and GB method were both tested by HPLC-RID, it was found that the soluble sugar in mature peanut
kernel was mainly sucrose, with little glucose and fructose in 20 peanut varieties. There were no significant differences between
these two methods. The results of 20 peanut varieties using the method and GB method showed that the sucrose content ranged
from 16.19 mg g™' to 83.81 mg g™', 15.60 mg g' to 81.38 mg g™, and with an average of 30.41 mg g™, 30.20 mg g™'. In summary,
the results not only further verified the practicability of the method established in this study, but also showed that there was a huge
difference in the sucrose content between these peanut varieties.
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Table 1 Peanut samples used in the study

Variety Source Type Seed coat color
9805 Yuhua 9805 Henan Virginia Pink
1 Jihuatian 1 Hebei Valencia Pink
2 Jihuatian 2 Hebei Valencia Red
12 Zhonghua 12 Hubei Spanish Red
21 Zhonghua 21 Hubei Spanish Pink
17 Guihua 17 Guangxi Spanish Pink
22 Guihua 22 Guangxi Spanish Pink
35 Guihuahong 35 Guangxi Spanish Red
9  Zhonghua 9 Hubei Spanish Black
166 Guihuahong 166 Guangxi Spanish Red
1016 Baisha 1016 Guangdong Spanish Pink
Fuhuasheng Shandong Spanish Pink
9  Yueyou?9 Guangdong Spanish Pink
5 Minhua 5 Fujian Spanish Pink
1 Zhongkaihua 1 Guangdong Spanish Pink
1 Xianghua 1 Hunan Spanish Pink
10 Yuhua 10 Henan Virginia Pink
9402 Ji 9402 Hebei Virginia Pink
6  Zhonghua 6 Hubei Spanish Pink
13 Xuhua 13 Jiangsu Intermediat Pink




370 47
1.2 , 1.3 ,
30 , 20 , ‘P=
lg 50 mL s (10 15 20mL) (cy—c1)/c3%x100%, P , €
80%  ( =80 20)" 80 (mg g™, ¢ (mg g™, ¢
, 10 min 1, s (mg)
1.5mL 2.0 mL , 12,000xg 5 min, 1.6
0.45 um (GB 5009.8-2016) 10%
1.3 ,
[15] , ,
75 25, 0.8 mL min™", 4 N
10 pL, 40 2 HERESH
2.1
1.4 1.3
(mgg)= (mg mL™")x : , ( 1-A)
(mL) 25g 80
s 20¢g
1.5 100 mL . 80% 90 mL, ,
, 1.2 (20 mL 80% ) 1.3 100 mL, 20 mg mL™ , 4 ,
) 2 ,
(relative standard deviation, RSD) s , Y1 =

s b}

B

RSD 1.2 (20 mL 80%
) , 80%
A 80007  a
6000+ ¢
5 4000+ b
=}
2000
O T T T T T 1
6 8 10 12 14 16 18
Time (min)
E 1 HPLC &i%[E
Fig.1 Chromatograms of HPLC
A: ; B: 12 a: ;b

92225x-13864, R*> = 0.9991; vy = 81506x+10534, R?

A: standards for fructose, glucose and sucrose; B: the sample of Zhonghua 12. a: fructose; b: glucose; c: sucrose.
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Table 2 Preparation of sucrose standard solution

80%

Standard Concentration of Sugar storage 80%
solution standard solution solution ethanol

(mL) (mg mL™") (mL) (mL)

10 0.5 0.25 9.75

10 1.5 0.75 9.25

10 2.5 1.25 8.75

10 3.5 1.75 8.25

10 4.5 2.25 7.75

10 5.5 2.75 7.25

10 6.5 3.25 6.75

0.999; y3=91367x+2270.2, R*=0.9991
0.5~6.5 mg mL™"
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Table 3 S.ucr‘ose content under different treatment time and 231 FikaEERE 12
extraction liquid
R 1.2 22 ,
Extracting solution Water bath time Sucrose content 10 , ,
(mL) (min) (mg ™) 14
10 30 16.33 ’ RSD ’ ’
10 40 16.12 (RSD) ’
0,
10 50 16.58 RSD  0.59%, €95
15 40 16.16 6 . 1.2 22 ,
15 50 16.31 s s 1.4
20 30 15.88 s (RSD)
20 40 16.70 , RSD 0.73%,
20 50 16.41 ( 6
F4 FESWER
Table 4 Results of ANOVA analysis
F P
Variable Sum of squares DF Mean square F-value P-value
80% 80% ethanol (mL) 0 1 0 0.004 0.949
Water bath time (min) 0.118 1 0.118 1.937 0.213
Error 0.364 6 0.061
Total 2392.996 9
£5 BEEABESR 233 JeinE KR K B 12 ,
Table 5 Results of precision test 20 , lg 1~4 50 mL ,
0, ~
Number Sucrose content (mg g™') 80% 20 195 19 18.5 mL, 24
1 16.78 05 1.0 1.5mL s 1.2
2 16.73 , 1.3
3 16.96 s
4 16.78 97.6% ( 7),
5 16.97
6 16.88 2.4 HPLC-RID
7 16.72 20 ,  HPLC-RID
8 16.80 1 [(83.81£0.59) mg
? 1697 mL '], 9402 [(60.26+0.90) mg mL"'],
10 16.82
12 [(16.19£0.20) mg mLfl], 9805
+ Mean+SD 16.84+0.10 |
[(16.58+0.44) mg mL™] ( 8)
0.59

Relative standard deviation (RSD %)

xo6 EEMHBAR
Table 6 Result of repetitive test

Number Sucrose content (mg g

16.66
16.91
16.79
16.90
16.97
16.72
16.83+0.12

(o R -

+ Mean+SD

0.73
Relative standard deviation (RSD %)

1 [(81.38+3.67) mg mL™],
9402 [(59.52+1.73) mg mL™], 9805
[(15.60+£0.75) mg mL™'], 12 [(17.39+0.73) mg

mL'( 8) ,2
2 b
r = 0.99, 2

, T Lt =0774, P =
0.448 > 0.05, 2 ,
HPLC-RID
3 itie

[16—217] [22-26]
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Table 7 Results of spike recovery test

Sucrose storage solution

Content of measured sucrose

Content of theoretical sucrose

Amount of sucrose content

Recovery rate

(mL) (mg g™ (mgg™) (mg) (%)
0 16.65 — — —
0.5 26.34 26.65 10 96.90
1.0 36.02 36.65 20 96.85
1.5 46.35 46.65 30 99.03
Mean — — — 97.59
%X 8 HPLC-RID MERZEMNEREFCHHERESE
Table 8 Determination of sucrose content by HPLC-RID and GB in peanut kernel (mg mL™")
+ Mean+SD + Mean+SD
Variety HPLC-RID GB 5009.8-2016 Variety HPLC-RID  GB 5009.8-2016
9805 Yuhua 9805 16.58+0.44 15.60+0.75 1016 Baisha 1016 19.59+0.03 20.55+1.57
1 Jihuatian 1 83.81+0.59 81.38+3.67 Fuhuasheng 27.82+0.02 28.70+0.56
2 Jihuatian 2 51.61+0.87 48.96+1.33 9  Yueyou?9 27.56+1.03 27.35+0.18
12 Zhonghua 12 16.19+0.20 17.39+0.73 5 Minhua 5 24.72+0.31 25.14+1.15
21 Zhonghua 21 34.42+1.18 32.69+0.82 1 Zhongkaihua 1 26.10+0.54 24.89+0.83
17 Guihua 17 25.62+0.79 25.82+1.36 1 Xianghua I 22.61+0.05 23.08+1.54
22 Guihua 22 20.33+0.09 21.37+1.33 10 Yuhua 10 26.77+0.76 25.82+0.58
35 Guihuahong 35 26.85+0.30 25.72+0.59 9402 Ji 9402 60.26+0.90 59.52+1.73
9  Zhonghua 9 31.62+0.05 31.19+0.62 6 Zhonghua 6 21.26+0.69 22.76+2.46
166 Guihuahong 166 23.12+0.26 23.62+1.08 13 Xuhua 13 21.32+0.25 22.36+3.24
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