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Development of a portable instrument for identifying high oleate peanut
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Abstract: High oleate peanut is increasingly in favor of peanut customers and processing enterprises, due to
its high nutritional value and prolonged shelf-life. However, it is hard to visually distinguish high oleate peanut
from normal oleate peanut. Currently, identification of high oleate peanut is mainly dependent on gas chromatograph
and near infrared spectrometer, which are normally large—sized, heavy and costly in use. As specialized laboratories
and professional technician are needed, so that these facilities are less applicable for small peanut production and
processing enterprises. Based on the negative correlation between refractive index of peanut oil and temperature (R
=0.999), as well as oleic acid content (R*=0.802), this study established a model of high oleate peanut identification
using refractive index and developed a portable instrument for identifying high oleate peanut. Thirty peanut lines
were identified by this instrument, and the result for each line was consistent with its oleic acid content from gas
chromatograph. The accuracy of this instrument was 100%. The development of this portable instrument filled the
blank market of economic and removable apparatus for identifying high oleate peanut. This portable instrument pro-
vided not only a quick, cheap and easy way to identify high oleate peanut, but also a technical support for promoting
the development of high oleate peanut industry.
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Table 1 The oleic acid content in peanut seeds used for modeling
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No. Oleic acid content / % No. Oleic acid content /%
RI-01 61.94 RI-26 56.46
RI-02 46.11 RI-27 54.06
RI-03 42.51 RI-28 55.40
RI-04 41.71 RI-29 54.71
RI-05 46.20 RI-30 44.37
RI-06 51.60 RI-31 57.53
RI-07 56.29 RI-32 58.56
RI-08 45.64 RI-33 57.70
RI-09 44.97 RI-34 60.07
RI-10 43.60 RI-35 80.91
RI-11 51.85 RI-36 80.76
RI-12 39.49 RI-37 79.38
RI-13 48.98 RI-38 78.92
RI-14 62.42 RI-39 80.68
RI-15 58.64 RI-40 79.65
RI-16 42.84 RI-41 79.45
RI-17 59.92 RI-42 81.12
RI-18 62.72 RI-43 81.21
RI-19 49.21 RI-44 80.02
RI-20 40.70 RI-45 81.65
RI-21 45.34 RI-46 79.38
RI1-22 43.55 RI-47 80.14
R1-23 60.52 RI-48 81.58
RI1-24 46.47 RI-49 79.12
RI-25 45.64 RI-50 78.91
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Note: RI-20, RI-19 and RI-34 are normal oleate peanut oil samples, and the contents of oleic acid of which are 40.70%, 49.21% and 60.07%, respective-

ly. RI-38, RI-37 and RI-45 are high oleate peanut oil samples, and the contents of oleic acid of which are 78.92%, 79.38% and 81.65%, respectively
BE1 RESEIE RIS HEREE TR R AR

Fig.1 Correlation coefficient between temperature and refractive index of normal oleate and high oleate peanut oil
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Note: Blue dots are normal oleate peanut oil samples, and orange dots are high oleate peanut oil samples. When the refractive index is 1.46800, the blue

dots and orange dots are classified into normal oleate and high oleate peanut oil groups
2 EAmMITEEHS ERRSENEXME

Fig. 2 Correlation coefficient between refractive index and oleic acid content of peanut oil
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Note: 1. Using the hydraulic tong to press oil from peanut seeds; 2. Using the syringe to draw peanut oil from the slot; 3. Filtering the peanut oil by

0.8um microfiltration membrane; 4. Dripping the peanut oil into the testing tank, and pressing the “read” button for identification; 5. Reading the result:

if the screen shows “HO”, it means that the sample is high oleate oil, while if the screen shows “n0”, it means that the sample is normal oleate oil
B3 EREEASHBREELEEURETE

Fig. 3 The operating procedure of the portable instrument for identifying high oleate peanut
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Fig.4 Correlation coefficient of results from the portable instrument for identifying high oleate peanut and oleic acid con-

tents from gas chromatograph
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Table 2 Results from the portable instrument for identifying high oleate peanut and gas chromatograph analysis

B R AT &3 &Rl —EH e ‘ifﬂﬁ?%i

NO. Name Instrument [ Instrument 11 Consistency Result from Oleic acid

NO/HO RI NO/HO RI (Y/N)  instrumeent content /%
A0l  "7E 30 Zhonghua 30 HO 1.4671 HO 1.4675 Y HO 82.38
A02 B Zhonghuabaipi NO 1.4695 NO 1.4700 Y NO 44.66
A03  H{E 12 Zhonghual2 NO 1.4687 NO 1.4696 Y NO 53.28
A04  S17034 HO 1.4671 HO 1.4676 Y HO 80.50
A0S 14-2121 HO 1.4670 HO 1.4677 Y HO 79.61
A06  {£H 23 Huayu23 NO 1.4692 NO 1.4697 Y NO 61.42
A07  H1#£ 65 Zhonghua 6 NO 1.4699 NO 1.4708 Y NO 46.79
A08  FTUR Luohanguo NO 1.4697 NO 1.4698 Y NO 46.47
A09  18WH2004 HO 1.4671 HO 1.4678 Y HO 80.65
A10  18WH2005 HO 1.4675 HO 1.4676 Y HO 79.31
A1l 14E 29 Zhonghua29 HO 1.4673 HO 1.4679 Y HO 78.08
A12  PUKIZT Silihong NO 1.4702 NO 1.4705 Y NO 51.38
A13 215 Zhonghua215 HO 1.4671 HO 1.4677 Y HO 79.27
Al4  14E 16 Zhonghual6 NO 1.4700 NO 1.4702 Y NO 45.45
A15  HHE9 5 Zhonghua NO 1.4688 NO 1.4691 Y NO 50.74
A16 £ 12 Zhonghual2 NO 1.4693 NO 1.4692 Y NO 45.45
A17  EZ%9102 Yuanza9102 NO 1.4690 NO 1.4694 Y NO 44.74
A18  &4E11 Luhuall NO 1.4692 NO 1.4700 Y NO 55.40
A19  ZEAE 11 Jihuall HO 1.4677 HO 1.4678 Y HO 81.12
A20  PEL{E13 Jihual3 HO 1.4672 HO 1.4676 Y HO 79.45
A21  FEAE16 Jihual6 HO 1.4670 HO 1.4677 Y HO 79.65
A22 {18 Jihual8 HO 1.4670 HO 1.4677 Y HO 80.68
A23  BL{E19 Jihual9 HO 1.4671 HO 1.4677 Y HO 79.38
A24  JF42 176 Kainong 176 HO 1.4670 HO 1.4673 Y HO 79.12
A25  JFAR 1715 Kainong 176 HO 1.4670 HO 1.4675 Y HO 81.21
A26  H4£65 Yuhua65 HO 1.4671 HO 1.4677 Y HO 79.38
A27  AEH 52 Huayu 52 HO 1.4674 HO 1.4679 Y HO 80.76
A28 fRAE 13 Xuhua 13 NO 1.4693 NO 1.4699 Y NO 48.11
A29 3192 Yueyou 92 NO 1.4697 NO 1.4700 Y NO 42.80
A30  #4£9327 Yuhua 9327 NO 1.4683 NO 1.4687 Y NO 54.81

TE:RLIDEEEG Y, 25N, 8 5 NO B MR AL A s HO , i R 48 4R

Note: RI, refractive index; Y, yes; N, no; NO, normal oleate peanut; HO, high oleate peanut

®3 REEXTSHREELEENSSERIBFIEIINSLER

Table 3 Comparing the portable instrument for identifying high oleate peanut with gas chromatograph and near—infrared

spectroscopy
RHATEX IELLAMETEAYL fE48 R T R AE A 4 A
Gas chromatograph Near—infrared spectroscopy ~ Portable instrument for identifying high oleate peanut
AT Size /em (60-110)x(50-60)x(50-100) (30-80)x(30-60)x(30~-100) 8x10x5.5
iR Weight/kg 45-105 18-22 0.4
S HL
J J »
External power supply
Hirtk (5T)
200 000 ~ 400 000 100 000 ~ 400 000 8 000 ~ 10 000
Price /yuan
o it ] 5 B IV (234 )
40~60 0.1~1 2~3
Preparing sample time /min
R it A P ) (3480 )
15~20 0.1~1 0.5~1

Detecting time /min
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