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Development and Application of Potato Bud Inhibition Microemulsion
WANG Liang, ZHANG Lixin*, LI Chao, ZHANG Xiaoyu, ZHAQO Yingli
(' Institute of Storage and Fresh Preservation of Agricultural Products, Shanxi Agricultural University

(Shanxi Academy of Agricultural Sciences), Taiyuan, Shanxi 030031, China )

Abstract: The use of potato bud inhibitor is an effective measure to inhibit the germination of potato during the
storage. In order to reduce the use cost and give full play to the prominent role of potato bud inhibitor in postharvest
damage, the potato bud inhibition microemulsion with Chlorpropham (CIPC) as the main bud inhibiting component was
developed by screening the emulsifier types and dosages, and the effects of four different doses of CIPC were
compared. The optimum formulation of the microemulsion was CIPC 2%, ethanol 10%, Triton X-100 4%, nonylphenol
polyoxyethylene ether 5%, self-made composite emulsifier 5% and distilled water 74%. Moreover, the effect of 100 mg/
kg of the microemulsion was the best. The inhibition rate was 88.13% when stored at 8 - 12°C for five months. Therefore,
the effect of this microemulsion is ideal, and it is suitable to be popularized in a large scale.
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Table 1 Factors and levels of orthogonal test on formula and dosage of emulsifier for potato bud inhibition microemulsion

ESEN RO TR EIRIERE(A) (%) T R E LT (B) (%) A&7 AR (C) (%)
Factor Triton X-100 Nonylphenol polyoxyethylene ether Self-made compound emulsifier
1 3 3 1
2 4 5 3
3 5 7 5

T1: 50 mg/kg; T2: 75 mgkg; T3: 100 mgkg, F%
ORI BT &, 205 28Kk s, 7 mifES
SR ST, W0 5 2k A SPRHHERRAS rh o
72 h, B E TSR (8~12°C) PEF T AN E .
LB 150 kg 25, R 3R,
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r .

KEA(%) = 2 (AP LR - s R
IR )/ SV IR EE BT x 100
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% 100

REHFH(%) = RFPZENBURAT L BAEL x
100
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Table 2 Effects of different emulsifiers on physicochemical properties of potato bud inhibition microemulsion

S 4 e TR AR LTk
INE F5HR
Nonylphenol polyoxyethylene

T BT RS

Calcium dodecylbenzene

A X

Self-made compound

Characte Triton X-100
aracter ether sulfonate ron emulsifier
BEHIEE (0~50°C) . B . .
Transparent temperature
H
pH 6.3 6.6 6.0 6.5
pH value
AR EN
+ - + +

Emulsion stability

T =" FORNGAR LB E ) s B GEIIIREE ) s “+7 FoR A% (FLIBRE M) sk B GEWIR L) . TR,

Note: "-" means unqualified (stability of emulsion) or turbidity (temperature of transparence); "+" means qualified (stability of emulsion) or none of

turbidity (temperature of transparence). The same below.
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Table 3 Effects of different dosages of emulsifier on physicochemical properties of potato bud inhibition microemulsion

FLALF B EE (0~50C) pH1E FLR S E M
Emulsifier Transparent temperature pH value Emulsion stability
1% - 6.5 -
3% + 6.6 -
B2
AL SR AR ATk 5% . 64 .
Nonylphenol polyoxyethylene ether
7% + 6.3 +
9% + 6.3 +
1% - 6.0 -
3% - 6.2 -
B AR
%Z, Pty FER I s . 6.1 ~
Triton X-100
7% + 6.4 +
9% + 6.3 +
1% - 6.4 -
N 3% + 6.5 +
l A AL
A il 5 & LA 3 50 + 6.3 +
Self-made compound emulsifier
7% + 6.0 +
9% + 6.3 -
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Table 4 Optimization of formula and dosage of emulsifier in potato bud inhibition microemulsion by orthogonal test

o T pH1E FUB RS E PO ESEE RS E
FFs . . :
. B C Transparent pH Emulsion High temperature Low temperature
Serial number e . e
temperature value stability stability stability
1 1 1 1 - 6.4 - - -
2 1 2 2 + 6.0 + - -
3 1 3 3 + 6.3 - - -
4 2 1 2 + 6.0 + - -
5 2 2 3 + 6.1 + + +
6 2 3 1 + 6.4 + - -
7 3 1 3 + 6.3 + + +
8 3 2 1 + 6.2 + - -
9 3 3 2 + 6.1 + + +
1007 86.80 a
90 79.53 ab
E 80 1 74.47 b
2 707
£ 607
£ 50
;L\S 40 -
3 30
#h 204
104
0 |
A2B2C3 A3BIC3 A3B3C2

FUEFIZH 4 Emulsifier combination

E1 MRABAAERILFREFNE

Figure 1 Optimization of suspension property of combined microemulsion
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Figure 2 Effects of different dosages of bud inhibiting microemulsion on tuber decay rate and weight loss rate
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Figure 3 Effects of different dosages of microemulsion on tuber sprouting rate and sprout length
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