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Species identification of plants of vegetable powder for green juice by DNA analysis

Ayako MATSUSHIMA*, Tomoki OTA* and Kiyotaka NAKAYAMA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Amid rising health awareness, various vegetable powders are being used as raw materials of green juice in recent years. It

is necessary to identify the plant species of these vegetable powders for customs work such as HS classification, however, it

is difficult to identify the vegetable powders based on morphological observation. Therefore, we examined whether the

vegetable powders could be identified by DNA-based analysis. To extract DNA from the vegetable powders, it was effective

to use the CTAB method. We tried to identify vegetable powder samples (ten commercially obtained samples) by the direct

sequencing method using several regions (rbcL, matK, trnL and ITS1) using available DDBJ (DNA Data Bank of Japan)

data. As a result, all of the samples were successfully identified at the genus level and six were identified at the species

level.
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Table 1  Vegetable powder samples analyzed in this study and their identification result
Sample name Origin Appearance Identification result
Young barley leaves no info. green powder Hordeum vulgare
Mulberry no info. green powder Morus spp.
Alfalfa Argentina greenish brown powder Medicago sativa
Young wheat leaves Australia green powder Triticum spp.
Kale Japan green powder Brassica oleracea
Bitter gourd . . . .
or Bitter melon China light brown powder Momordica charantia
Angelica keiskei South Korea olive green powder Angelica spp.
Jew's mallow . N
(or Nalta jute) Egypt greenish brown powder Corchorus olitorius
Aloe arborescens Japan olive green powder Aloe spp.
Green tea leaves Japan green powder Camellia sinensis
2.2 260 nm Aseo/Asgo 230
nm 260nm Aaeo/ Ao
rbcL DNA 2
rbcLa F* 5 - ATGTCACCACAAACAGAGACTAAAGC-3' 10)
rbcla R* 5 - GTAAAATCAAGTCCACCRCG-3’ 23.2 PCR
matK DNA rbcL matkK
3F KIMf* 5 - CGTACAGTACTTTTGTGTTTACGAG -3' trnL ITS1 4 TaKaRa Ex Taq
IR KIMr* 5 - ACCCAGTCCATCTGGAAATCTTGGTTC -3’ polymerase PCR PCR
trnL DNA 100 ng/ul 1l 10x Ex Taq
trnL_c' 5" - CGAAATCGGTAGACGCTACG -3’ buffer 3.0 ul dNTP mixture 2.5mMeach 2.4 pl 20
trnL_d' 5" - GGGATAGAGGGACTTGAAC -3’ uM 0.5pul  ExTaqpolymerase 5U/ul 0.1 pl 22.5
ITS1 ul 30 wl PCR
ITS-A’ 5" - GGAAGGAGAAGTCGTAACAAGG -3 95 4 94 30
ITS-C? 5" - GCAATTCACACCAAGTATCGC -3’ 55 1 72 1 30
GeneQuant RNA/DNA Calculator 72 10
amersham pharmacia biotech 2 DNA PCR
PCR Veriti 96well Thermal cycler Applied Biosystems PCR
BIO-PROFILE System2 VILBER LOURMAT PCR Big
DNA 3500 XL Genetic Analyzer Dye® Terminator v3.1 Cycle Sequencing Kit
Applied Biosystems
2.3 DNA PCR
2.3.1 DNA
20 mg 1 DDBJ  Blast
2ml 10 mg
CTAB DNA 3.
10 mg DNeasy” Plant Mini kit
DNA DNA 3.1 DNA
100 ul DNA DNA
260 nm Aso DNA CTAB 2 DNA
DNA Ao 1 DNA 50 ng/pl DNA DNA Table 2
DNA 280 nm
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Table 2 Yields and purity of DNA extracted from vegetable powders, comparison of the CTAB method and Kit method
CTAB method Kit method
Absorbance ratio Yield Absorbance ratio Yield
Aseo/ Axo Aseo/ Asgo ng/mg Ao/ Ao Asst/ Asso ng/mg)
Young barley leaves 1.80 1.75 3.45 0.98 1.66 0.35
Mulberry 1.57 1.79 2.78 0.62 1.79 0.35
Alfalfa 1.33 1.76 1.53 0.73 1.68 0.35
Young wheat leaves 2.04 1.78 6.14 1.39 1.65 0.92
Kale 1.56 1.76 3.34 0.66 1.76 0.28
Bitter gourd 1.19 1.73 2.50 0.30 1.60 0.24
Angelica keiskei 0.87 1.76 1.23 0.67 1.70 0.36
Jew's mallow 1.36 1.73 2.64 0.42 1.69 0.21
Aloe arborescens 1.08 1.75 1.25 0.49 1.68 0.20
Green tea leaves 1.31 1.76 1.85 1.01 1.68 0.48
Kit means DNeasy® Plant Mini kit (QIAGEN)
Yield (ng/mg)  Asgx 50% extract volume (ml) / amount of sample (mg)
DNA CTAB Aseo/Axzo CTAB
3-12 DNA DNA
Aaeo/Aaso 1.2-2.5
0 DNA CTAB
1.6-1.8 CTAB 1.7-1.8
Aseo/A2zo
3.2 DNA
2 PCR CTAB DNA
9 Aseo/Ano Fig.1 10 kbp
1 CTAB DNA
1-2 8
PCR DNA
CTAB
Qualities of the DNA extracted by CTAB method

Lane 1: MHind

digested, Lane 2: Barley young leaves, Lane 3: Mulberry, Lane 4: Alfalfa, Lane 5: Wheat young leaves, Lane 6: Kale, Lane 7: Bitter gourd, Lane 8:

Angelica keiskei, Lane 9: Jew's mallow, Lane 10: Aloe arborescens, Lane 11: Green tea leaves, Lane 12: 100 bp DNA ladder

The electrophoresis was performed on 2 % agarose gel in TAE buffer including ethidium bromide.
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3.3 PCR

DNA  rbcL

Fig.2 PCR amplification of DNA extracted from the vegetable powder samples for 4 regions, A: rbcL region, B: matK region, C: trnL region and D: ITS1 region

matkK

4, 8)
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PCR

DNA TSI

Fig.2

Lane 1: 100 bp DNA ladder, Lane 2: Barley young leaves, Lane 3: Mulberry, Lane 4: Alfalfa, Lane 5: Wheat young leaves, Lane 6: Kale, Lane 7: Bitter gourd, Lane 8:
Angelica keiskei, Lane 9: Jew's mallow, Lane 10: Aloe arborescens, Lane 11: Green tea leaves
Each electrophoresis was performed on 2% agarose gel in TAE buffer including ethidium bromide.
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(Corchorus olitorius)

©)
rbcL  Aloe arborescens( )
JX572272 100 )
Aloe ferox( ) JQ025022 (oo )
matK  Aloe humilis AY323719 9 )
Aloe glauca AJ511396 (98 )
trnL 2
ITS1  Aloe ferox( ) JQ025327 (100 )
Aloe challisii JQ025355 (100 )
(Aloe spp.)
(10)
rbcL  Camellia oleifera( ) GQ436646 (100 )
Camellia sinensis( ) AF380037 (100 )
matK  Camellia sinensis( ) AF380077 (100 )
trnL  Camellia sinensis( ) KF562708 9 )
Camellia oleifera( ) JQ975031 (100 )
ITS1 2
Camellia sinensis
t
t
Hordeum vulgare
Medicago sativa Corchorus olitosius
Camellia sinensis
Brassica oleracea var. acephala
Momordica charantia var. pavel
Morus spp. Triticum spp.
Angelica keiskei Aloe arborescens
4.
DNA CTAB
rbcL matK trnL ITS1
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