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Verification the Identity of Garlic from Different Growing Area

o

390 eawfu ¥ wesuwnn SaulnAa ¥ dunun lweawdu ¥ Soil @ v

oD

87U

D

ATl a0useAdna ¥ Wil weana ¥ evsowa Jneius ¥ slude dufetel ¥

1/

Jirapa Austin ¥ Phanphaka Rattanakosol # Jantana Chokpachuen " Ratchanee Siriyan

1/

Suchirat Sakuanrungsirikul ¥ Saowanee Ketsakul ” Auttapon Rukkaphan " Tawatchai Nimkingrat

ABSTRACT

The aim of this study was to identify variety of garlic from different plantations
area. The studies were conducted at Si Sa Ket Horticultural Research Center and Nan
Agricultural Research and Development Center during 2012-2013. Garlics samples were
collected from various planting area to observe the morphological characteristics which
emphasize on the vegetative morphology and storability. Forty—one garlic samples were
collected from commercially cultivated areas. From the results, the storability of garlic
bulbs was over 180 days for all samples. Garlic could be identified by visual based on
pseudo stem, leaves wide, bulb size and bulb color traits. The samples can be divided
into two main plantations, from the Northern and the North-eastern area. The
chemical analyses were carried out in eighteen garlic samples. Garlic oils were
extracted using two methods that hot and cold solvent extraction with Ethanol and
Hexane as solvents determined by GC-MS. The results shown that, different extraction
method can be found different chemical compositions. GA55018 garlic sample oil was
found five compounds, Trisulfide, di-2-propenyl was the highest using hot solvent
extraction. But garlic oil extracted using cold solvent extraction was found more than

ten different chemical compounds and Phthalic acid, di-iso-octylester was the highest.
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It could be suggested that the garlic oil
should be extracted using two methods
with Hexane as a solvent. From chemical
analyses of garlic sample oils were
extracted using hot solvent extraction
with Hexane as a solvent. It can be
separated chemical compounds and its
derivatives into eleven groups based on
their chemical structure. Nutrients and
minerals of garlic were not different. Si
Sa Ket garlics had higher calcium and
sodium than garlics from the Northern.
DNA fingerprint of garlic using randomly
amplified polymorphic DNA (RAPD) and
Microsatellite were studied. As the
results, the garlic samples were
clustered into two clusters that garlic
planted at Si Sa Ket and garlic planted
at the Northern. In conclusion, DNA
fingerprint is a highly accurate technique

for identification of garlic samples.

Key words: morphological characteristics,

chemical compounds, DNA fingerprint
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Table 1 Collected garlic samples from different growing area from the north and north
eastern part of Thailand in 2012
No. Garlic Garlic mother bulb source Growing area
sample

1 GA55001 Si Sa Ket (their own bulbs) Yang Chum Noi, Yang Chum Noi, Si Sa Ket
2 GA55002 Si Sa Ket (their own bulbs) Yang Chum Yai, Yang Chum Noi, Si Sa Ket
3 GA55004 Si Sa Ket (their own bulbs) Mungjan, Muangjan, Si Sa Ket

4 GA55005 Si Sa Ket (their own bulbs) Muangkong, Rasisalai, Si Sa Ket

5 GA55006 Si Sa Ket (their own bulbs) Konkam, Yang Chum Noi, Si Sa Ket

6 GA55007 Si Sa Ket (their own bulbs) Nongkaew, Karntrarom, Si Sa Ket

7 GA55008 Si Sa Ket (their own bulbs) Nonphek, Phayu, Si Sa Ket

8 GA55009 Si Sa Ket (their own bulbs) Wang Hin, Wang Hin, Si Sa Ket

9 GA55010 Lumphun Ban Hong, Lumphun

10 GA55011 Chiangrai Maetang, Chiangmai

11 GA55012 Lumpang Maetang, Chiangmai

12 GA55013 Mae Hong Son Pai, Mae Hong Son

13 GA55014 Mae Hong Son Pai, Mae Hong Son

14 GA55015 - Chaiprakarn, Chiangmai

15 GA55016 Phayao (their own bulbs) Chun, Phayao

16 GA55017 Phayao Chun, Phayao

17 GA55018 Phayao Chun, Phayao

18 GA55019 Si Sa Ket (their own bulbs) Tham, Karntrarom, Si Sa Ket

Wuldun GA550010 GAS50011 GA550012
GA550016 War GA550016/3 lasfinszifiua
Ju (GACHI) duseiuguIsuiiey 1
mt::Lﬁﬁuﬁﬁ’mLﬁaﬂﬂgnaﬁumzmawmﬂﬁﬂ
Quns:ﬁoﬁunﬁﬂﬁmqﬂi:mm 20 Tu #alu
gouppInIziienusazaeiuglusiafidue
AMN35n15189 Doyle and Doyle (1987) lag
ihlunszfsamindszanau 02 n. Talulnss
Wnlulasauman uauaziden Ws extraction
buffer WAy 2-Mercaptoethanol pENAY 1 NA.

Tasetvaslunasn microcentrifuge tube

vhihiafigamgil 60 *o. .M Chioroform:
Isoamyl alcohol (24:1) Wrlyilumisaed
13,000 s80/u0di ganlalavasnlna iy
Isopropanol W1 lufluwmieedl 13,000
SoUANT WMAMUURY BN 70% Ethanol A
10 mM Ammonium acetate U3n1A3 400
Talasans hludumdssdl 13,000 sou/M0i
divdiunznaulinazainlduse azaiw
ALnBUALBULEAIY TE buffer i RNaseA

(10 uN./NA.)
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Figure 1 Vegetative growth and bulbs of
garlic from different planting area after
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Figure 2 Chromatogram of GA55012

garlic sample using different methods and

solvents
A = Cold solvent extraction with Ethanol as
the solvent.
B = Hot solvent extraction with Ethanol as the
solvent.
C = Hot solvent extraction with Hexane as the
solvent.
GAS55018 (1) -005
A
GA55018 (2) -008
i B
v " sl

Time (min)

Figure 3 Chromatogram of GA55018
garlic sample using different methods
with Hexane as the solvent A = Cold
solvent extraction B = Hot solvent

extraction
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Table 2 Chemical compound with a retention time of garlic sample oils were extracted

using different methods and solvents determined by GC-MS

Hot solvent extraction

Cold solvent extraction

(7]
kY
g- Retention Ethanol Retention Hexane Retention Ethanol
3 Time (min.) Time (min.) Time (min.)
4.04 Neopentyl para- 3.18 1-Propene,3,3’-thiobis- 7.07 Phenyl acetaldehyde
aminobenzoate 3-Vinyl-2,2-dithio
cyclohex-5-ene
14.20 3-Vinyl-2,2-dithio 12.90 3,4-dihydro-3-Vinyl-1,2- 9.63 Phosphoric acid,
cyclohex-5-ene1,2, dithiin triethyl ester
4,5-Tetrazine
18.18 Trisulde, di-2-propenyl 1412 2-Vinyl-4H-1,3-dithiin 1412 3-Vinyl-1,2-dithio
cyclohex-5-ene
o 61.02 4-Pyridinecar 58.72 Hexadecane 18.14 Trisulde, di-2-
:{5) boxaldehyde propenyl
0
é 61.59 1,2-Benzenedicar 60.92 Heneicosane 40.37 Propenylparaben
boxilic acid,bis(2-
ethylhexyl) phthalate
- - 63.70 Heneicosane 48.51 Xycaine
- - 67.29 Heneicosane 50.19 Dibutyl Phthalate
- - 71.99 Nonadecane 51.11 Docosanoic acid,
ethyl ester
- - - - 61.58 Bis(2-ethylhexyl)
phthalate
61.62 Di-(2-ethylhexyl) - - - -
@ phthalate
o
0
<
(O] 9.69 Diphosphoric acid, - - - -
tetraethyl ester
18.16 Trisulde, di-2-propenyl - - 61.60 Phthalic acid,
diisooctyl ester
®
§ 61.03 4-Pyridinecarboxalde
g hyde,3-hydroxyl-5-
hydroxymethyl-2-
methyl-
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MDY #1010 WLINANRITUIENDULAS
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(peak) lapnszufiaNain a.ASasinE WU
ssUsznauLarayiuiza I TsznauliTIN
10 nga &1sUsznavlungudl 2 3 4 9 uay
10 WUIRWIEAIBENNTEHBNIN 2.ATHLING
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USLNBUUWATBYWUSIIUIU 5 Nay WAL

q5UIENRUNGNN 6 ITNURWILNTLTBNAN

(%
LY

mawilowindy (Table 3) foiuainns
Arseviadadsznaunviaioeenssifisn
sansoudsléiidu 2 ngudenguniziiioy
ATRZINY LazNgNNTeLiiBnaInA1ALHile
(Table 4)
§UN19IATIEAUI NI UT1TDI1NT
u,a:LLiquumamamzLﬁﬂuﬁlj‘]uﬁmmu 3
f19819 @D GA 55005 (370 9.518lAR
9.A382LNY) GA55009 (310 B.AUNIANH
9.A382INH) AT GA55015 (310 B.l3Y
151115 2. @eelnd) JUSunaaTensuas
LLiﬁﬁﬁglﬁLLmnﬁiwaﬁ’u Taunsziisnann

9.AALLNG ﬁﬂ%mmmaL%ﬂml,aﬂmﬁﬂuga

NINIEWBNIINNNNALWLE (Table 5)
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a ¢ a A & v
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[

ngulvn) 9 2 ngu (Figure 5) ¢t
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[

(uguiBuiiey) Folu 5 fptewsniunas
fin1an A58y launseiisn GA55007
uaz GA55008 fifanindBanieiugnssy
mm‘?‘iqm Winfu 0.91 &7 GACHI Faiflu
nssifiundy Junasiinnanyszmadu Jan
ﬂ’]’]NTﬂﬁﬁﬂﬂﬂGﬁHQﬂiiNﬁﬂﬂﬁﬁ!ﬂ Wiy
fufptnedu 4 ﬂﬂﬂluﬂ@;uﬁ ApdNAYINTY
0.62-0.72

nq‘uﬁ 2 JANNARINARILVDINE
Wugnszfisntiaendn Ussnaudienseifin 5
fpee 1w GA55010 GA55016 GA55011
GA55012 WaT GA55016/3 Hafiunaadian
N LAWY weien Weesie 81 uay
WL AN waadiiuInTdunss i
ﬁﬁl,mdawazﬂgnagtunﬂﬂLwﬁaﬁawum ez
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Table 3 Peaks of chemical compounds with a retention time of garlic sample oils were

extracted using different methods with hexane as the solvent determined by

GC-MS
Retention GA55012 GA55018
Time
peak (min) Hot solvent Cold solvent Hot solvent extraction  Cold solvent extraction
min.
extraction extraction
1 3.18 1-Propene,3,3’- ND 1-Propene,3,3’-thiobis-* 1-Propene,3,3’-thiobis-
thiobis-*
2 5.98 3,4-Dihydro-3-vinyl-  3,4-Dihydro-3-vinyl- ND ND
1,2-dithiin 1,2-dithiin
3 5.99 ND ND 2-Thiabicyclo[4.1.0] hept- ND
4-ene
4 8.23 Disulde, di-2- ND Diallyl disulde*** ND
propenyl*™*
5 Disulde, di-2-propenyl***
6 824 ND Disulde, di-2- ND ND
propenyl***
7 8.25 ND ND Disulde, di-2-propenyl***
8 12.89 ND 2-Vinyl-1,2-dithio 2-Vinyl-1,2- 2-Vinyl-1,2-dithiocyclohex-
cyclohex-4-ene™* dithiocyclohex-4-ene 4-ene*
9 14.12 ND 3-Vinyl-1,2-dithio 2-Vinyl-4H-1,3-dithiin 2-Vinyl-4H-1,3-dithiin
cyclohex-5-ene
10 14.15 3-Vinyl-1,2-dithio ND ND ND
cyclohex-5-ene
11 18.14 Trisulde,di-2- ND Trisulde,di-2-propenyl* ND
propenyl*
Note * = The chemical was found in both samples using Hot solvent extraction
** = The chemical was found in both samples using Cold solvent extraction
*** = The chemical was found in both samples using Hot and Cold solvent extraction
ND = Not detected
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Table 4 Peaks of chemical compounds with a retention time of garlic sample oils were

extracted using hot solvent extraction with hexane as a solvent determined by

GC-MS
Retention Time (min.)

Samples

peak 1 peak2 peak3 peak4 peak5 peak6é peak7 peak8 peak9 peak 10 peakii
GA55001 3.18 ND 4.41 ND 5.11 ND 1289 1412 18.55 ND ND
GA55002 ND ND ND ND ND ND 12.91 1412 ND ND ND
GA55004 ND 4.26 4.41 ND 5.11 ND 129 14.14 18.16 4521 ND
GA55005 3.18 ND 4.25 4.41 5.12 ND 12.9 1413 18.15 ND ND
GA55006 ND ND ND ND 511 ND 1289 1412 ND ND ND
GA55007 3.18 4.26 ND ND 5.11 ND 12.9 1414 18.14 ND 50.18
GA55008 3.18 4.26 ND 4.41 512 ND 1289 1413 18.16 ND ND
GA55009 ND ND ND 4.41 512 ND 12.89 1412 ND ND ND
GA55010 ND ND ND ND 5.11 ND 129 ND ND ND ND
GA55011 3.18 ND ND ND ND ND 12.91 1416 ND ND 50.18
GA55012 3.18 ND ND ND ND 5.98 ND 14.15 18.14 ND ND
GA55013 3.18 ND ND ND ND 5.98 ND 1416 18.14 ND 50.18
GA55014 3.18 ND ND ND ND ND 129 14.14 18.16 ND 5017
GA55015 ND ND ND ND ND ND 12.89 1412 ND ND ND
GA55016 3.18 ND ND ND ND 5.98 1289 1412 ND ND ND
GA55017 3.18 ND ND ND ND 5.97 12.9 1416 18.15 ND ND
GA55018 3.18 ND ND ND ND 5.99 1289 1413 18.14 ND ND
GA55019 ND ND ND ND ND ND 12.9 1412 18.19 ND ND

Note: ND = Not detected
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Table 5 Nutrition analyses of garlic samples from the north and north eastern of Thailand

Garlic samples

Contents GA55005 GA55009 GA55015
(Rasisalai, Si Sa Ket) (Kantharalak, Si Sa Ket) (Chaiprakarn, Chiangmai)

Ash (g/100 g) 1.37 1.57 1.38
Calories (Kcal/100g) 136.32 139.34 130.41
Calories from Fat (Kcal/100g) 2.88 2.34 1.89
Carbohydrate (g/100 g) 24.64 26.06 24.74
Cholesterol (mg/100 g) Not detected Not detected Not detected
Fat (g/100 g) 0.32 0.26 0.21
Moisture (g/100 g) 64.95 63.92 66.28
Protein(%N x 6.25) (g/100 g) 8.72 8.19 7.39
Saturated Fat (g/100 g) 0.10 0.09 0.08
Sugar (g/100 g) 2.08 2.39 1.87
Dietary Fiber (g/100 g) 13.28 13.84 10.95
Vitamin A(micro g/100 g) Not detected Not detected Not detected
Vitamin B1 (mg/100 g) 0.26 0.25 017
Vitamin B2(mg/100 g) 0.03 0.03 Not detected
Calcium (Ca) (mg/100 g) 22.54 30.85 15.28
Iron (Fe) (mg/100 g) 1.26 1.03 1.04
Sodium(mg/100 g) 9.89 5.41 2.41

Note: Nutrition analyses from Central Laboratory (Thailand) Co., Ltd.

GAS5002
GAS5007

GAS5008 Si Sa Ket

I — GASS009

GASS005

China

GACHI
GAs5010  Lumphun
GAS5011 Chaingrai

GA35012 Lumpang

GASS0163  Pphayao

—~——
0.45 0.57 0.68 0.79 0.91

Coeflicient

Figure 5 Dendrogram from RAPD patterns in garlic samples from various sources
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Figure 6 Dendrogram from microsatellite markers in garlic samples from various sources
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