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ABSTRACT - 1dentification of main ingredients in starches has been investigated using physicochemical analysis
method mainly. However, physicochemical properties such as particle size have limitations in determining the differ-
ences among mixed starches. Therefore, we developed a molecular biological method to identify materials used in
starch, as a sample, 11 kinds of starches including sweet potato starch, potato starch, corn starch, and tapioca starch.
DNeasy plant mini kit, magnetic DNA purification system, and CTAB methods were used to extract DNA from sam-
ples. After gene extraction, whole genome amplification (WGA) was performed to amplify the extracted DNA. Spe-
cies-specific primers were used as followings: ib-286-F/ib-286-R (105 bp), Pss 01n-5'/Pss 01n-3' (216 bp), SS11b 3-
5'/SS11b 3-3' (114 bp), and SSRY26-F/SSRY26-R (121 bp) gene for sweet potato, potato, corn, and tapioca, respec-
tively. In this study, we could confirm the main ingredients using WGA and PCR method.
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Table 1. List of starch samples used in this study
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fragmentation, OmniPlex library generation, PCR amplifi-
cation®] & 3TAIZ o|FoFt} A EZHE FEH &Y
9] DNAZE fragmentation $5-89-8 o83l F2H9E of

Items main ingredient composition manufacture
S1 potato potato starch 100% D co.
S2 potato potato starch 100% S co.
S3 potato potato starch 95%, others (wheat powder et al) 5% J co.
S4 sweet potato sweet potato starch 100% Y co.
S5 sweet potato sweet potato starch 100% S co.
S6 sweet potato sweet potato starch 95%, others (wheat powder et al) 5% J co.
S7 corn corn starch 100% D co.
S8 corn corn starch 100% D co.
S9 corn corn starch 95%, heated corn powder 5% C co.
S10 tapioca tapioca starch 100% S co.
S11 tapioca tapioca starch 89%, others (maltodextrin et al) 11% E co.
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Table 2. Sequences of species-specific primer used in this study

Items primer primer sequence(5' — 3") length(bp) remarks
Pss 01n-5' TGA CCT GGA CAC CAC AGT TAT "
potato Pss 01n-3' GTG GAT TTC AGG AGT TCT TCG A 216 KFDA
et potato ib-286-F AGC CAC TCC AAC AGC ACA TA 10 Buteler et a
P ib-286-R GGT TTC CCA ATC AGC AAT TC
SSIIb 3-5' CCA ATC CTT TGA CAT CTG CTC C .
com SSlIb 3-3' GAT CAG CTT TGG GTC CGG A 14 KFDA
o SSRY26-F TGC TAA TTG CAG GAA ATA GGA T . Mba et al®"
apioca SSRY26-R GCA GCT TTT TAG CAT AAC AAT CAA acta
et SFI11-Whe-F GGT TCC GAG TTC TGC GGC G 7 DA
whea SFI11-Whe-R TGC CAC AGG ATC CCC ACT TGC
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Table 3. DNA concentrations of before and after performing WGA (whole genome amplification) of DNA extracted by DNeasy plant
mini kit, magnetic DNA purification system, and CTAB extraction method, respectively

DNA concentration (ng/pLL)

Items DNeasy plant mini kit magnetic DNA purification system for food CTAB method
before WGA after WGA before WGA after WGA before WGA after WGA
S1 0.8 9.6 1.5 21.0 1.3 18.5
S2 0.3 9.7 1.3 10.7 0.1 19.0
S3 1.3 163.8 12.8 321.9 7.3 226.1
S4 0.2 7.0 6.8 17.7 0.1 29.6
S5 0.3 14.0 1.8 11.9 1.8 18.4
S6 1.1 62.7 154 365.3 4.1 208.4
S7 0.4 272 4.9 164.6 0.2 452
S8 0.7 11.4 24 19.7 0.1 10.3
S9 0.4 26.7 6.0 10.4 5.1 17.6
S10 0.7 39.7 5.3 54.2 1.6 67.8
S11 0.2 7.4 24 11.8 0.1 25.5

Table 4. PCR results of DNA extracted from starch sample using species-specific primer (potato, sweet potato, corn, tapioca, and wheat)

extraction method

Items primer DNeasy plant mini kit magnetic DNA purification system CTAB method
before WGA  after WGA before WGA after WGA before WGA  after WGA

S1 potato + - - - - -

S2 potato - - - - - +

potato - + - + - -

S3

wheat + + + + + +

S4 sweet potato - - - - - -

S5 sweet potato + + + + + +

sweet potato + - + - + -

S6

wheat + + + + + +

S7 corn - - - - - n

S8 corn - - - + R +

S9 corn - + + + - -

S10 tapioca - - - - - +

S11 tapioca - + + + - -
Xt ™E22] PCR ZAaf M Aol AARAAS] gRlo] 7hsetATH(Table 4). 22
A7) o g FE2H §HAAE o] &3] PCRS A4 3 S3 AlE9] A% plant mini 7]E 2 magnetic 7| EZ
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@ AR Hste] £ako] Ao @ §1A7 FREo] 917)
s 1 3 4 5 6 P N W o= FREh wepd ﬂx}xﬂu 3% plant

TC -
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FE3t] WGAS Ae
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Fig. 1. Detection of potato gene from potato starch by PCR using
potato-specific primer. Lane 1, 3, 5: DNA extracted from sample;
Lane 2, 4, 6: DNA amplified using WGA kit after extraction; S:
100bp ladder; P: positive control (potato); N: no template control;
Lane 1-4: sample S3; and Lane 5, 6: sample S2. The extracted
methods were DNeasy Plant mini kit(I), Magnetic DNA purifica-
tion system(II), and CTAB method kit(III).
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Fig. 2. Detection of sweet potato gene from sweet potato starch
by PCR using sweet potato-specific primer. Lane 1, 3,5, 7, 9, 11:
DNA extracted from sample; Lane 2, 4, 6, 8, 10, 12: DNA ampli-
fied using WGA kit aftern extraction; S: 100bp ladder; P: positive
control (sweet potato), N: no template control; Lane 1-6: sample
S5, and Lane: 7-12: sample S6. The extracted methods were
DNeasy Plant mini kit(I), Magnetic DNA purification system(II),
and CTAB method kit(III).

(1) (I1) (1)

<« 114bp

Fig. 3. Detection of corn gene from corn starch by PCR using
corn-specific primer. Lane 1, 3, 5: DNA extracted from sample;
Lane 2, 4, 6: DNA amplified using WGA kit after extraction; S:
100bp ladder; P: positive control (corn); N: no template control;
Lane 1, 2: sample S9: and Lane; 3-6: sample S8. The extracted
methods were DNeasy Plant mini kit(I), Magnetic DNA purifica-
tion system(Il), and CTAB method kit(III).

(1) (II) ()

<« 121bp

Fig. 4. Detection of tapioca gene from tapioca starch by PCR
using tapioca-specific primer. Lane 1, 3, 5: DNA extracted from
sample; Lane 2, 4, 6: DNA amplified using WGA kit after extrac-
tion; S: 100bp ladder; P: positive control (tapioca); N: no tem-
plate control; Lane 1, 2: sample S11, and Lane 3-6: sample S10.
The extracted methods were DNeasy Plant mini kit(I), Magnetic
DNA purification system(Il), and CTAB method kit(III).
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