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g"dﬁ 1 Coding of ginger rhizome for primary, secondary and

tertiary rhizomes.
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Jaldendty svdlwdendvieseudinia idulaod

dnaustagui 4

;J‘d‘ﬁ 4 Cut ginger classified into dark color group.

2. NMSANEIUIILNIANARDAINUBDU-LAVDIT

2.1 AnwautAnIenIenIn

2.1.11199M1A1A20 8295 1N 2vi TN 549
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ATUIUNIANANUA WAL (specific gravity) AIaNNIS
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W, = dwtinddluin, ¢

gﬂﬁ 6 Measurement for weight in water(W,).
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;i‘d‘*?i 7 Ginger samples in cylindrical form.

2.2.2 dwheg1dludneluingudid (Warner
Bratzler blade) TneldiedasTexture Analyser iq'u LR5K,
Lloyd, UK) a5l 8 Tne/ldf Load cell 500 N nands

Y
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;J‘d‘ﬁ 8 Mechanical testing using Texture analyser
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Table 1: Weight, width and height of gingers atdifferent

maturity.

Stages Early mature Mature gingers
gingers (7 to 9months)

(4 to 6months)

Average Weight 35.65+8.44 41.86+12.82

(9

Average Width 4.63+0.42 4.48+0.69

(cm)

Average Height 6.24+1.41 6.98+1.60

(cm)

(2) MsfnwaTwseu-knvesds lunsAnunias
wusdseendu 2 ngu fie Tsgauuardvenguiunand lng
Tsgouandudeiieglutieny 6-6 Wou dndeengliu
nansvzidudafieglutaseny 7-9 Weu mAnuuaz
AemevauiRnnisnmuasnenavesde fall

21 AnWUaginZinULANAITERINeTa
gou (91g 4-6 o) fuTeengUiunans (81e 7-9 1isw)
TasnsmAraLes iz AUTanaeuty uas
AuURANINAINANUFURUSTENTVWTINARAT TE LY
gufn 1viNMFaT RSB uisuNsEif

INN1TNAABY NUTTafidiengumndnsiuia 2
nau Ao 939878 46 1ABU WAz 79 LABuilA1AIY
0NN warauURNINAINANUAUNUT TN
nALAESEEYEURILANA 9L uATUTInaA LTyl
wansnsfuegafiteddunneadn (p<0.05) lnedeiid
91g 4-6 \houaziianudndumziarandininatioy

minenileny 7-9 Wounanngen 2

Table 2: Analysis of variance to compare average values of specific gravity, moisture content and mechanical properties of

gingers in 4-6 months old group and 7-9 months old group.

. Moisture X
Stages specific Maximum Load
(months) ravity content (N)
s %)

X Work to
Deformation at . .
. Maximum Stiffness
Maximum Load
Load (N/m)
(mm)
)
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46 1014007  94.67+361" 383042045 860+ 255  0.20+40.18  1.19x10'+5.65x10°
7-9 1.0240.01  90.43+354"™ 8826+442.62 12214350 0574035  2.20x10+1.20x10"
Note: " Significant difference at p<0.05 ns: No significant difference at p<0.05
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Table 3: Analysis of variance to compare average value of mechanical and physical properties between primary rhizome and

secondary rhizome from the ginger root at 4 to 6 months old.

Order of )
Moisture Deformation at Work to
growth specific Maximum Load Stiffness
content Maximum Maximum
from gravity (N) (N/m)
(%) Load (mm) Load (J)
root

Primary 1.0240.06™ 94.59+4.26" 37.73+20.30" 8.71+2.43"™ 0.19+0.17™ 1.09x10°+1.23x10”™

rhizome

Secondary  1.01+0.07 °  94.74+3.00 38.80+21.03" 8.50+2.71" 0.20+0.19™ 1.28x10"+1.22x10”"™

rhizome

Note: ns: No significant difference at p<0.05
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Table 4: Analysis of variance to compare average value of mechanical and physical properties between primary rhizome,

secondary, tertiary and quatenary rhizome from the ginger root at 7 to 9 months old.

Order of ) Work to
Moisture Deformation at
growth from specific Maximum Load Maximu Stiffness
content Maximum
root gravity (N) m Load (N/m)
(%) Load (mm)
)
Primary 1.02+0.01° 89.04+4.76° 57.41+26.87°  10.00+2.87" 0.34+0.27° 1.58x10'+9.22x10”
rhizome
Secondary 1.02+0.01° 90.69+2.80° 103.82+41.49°  13.55+3.08" 0.69+0.33" 2.64x10°+1.38x10"
rhizome
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Tertiary 1.02+0.00° 91.93+1.38° 111.42+38.93° 13.3843.36° 0.7120.30° 2.48x10°+8.53x10°
rhizome
Quatenary 1.02+0.01° 92.0342.51° 74.81+42.91°  11.80+6.37° 0.59+0.60° 151x10"+7.45x10™
rhizome

Note: a,b,c,d Different character in vertical column means significant difference at p<0.05

a A a
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Table 5: Analysis of variance to compare average value of mechanical and physical properties between early mature ginger

(4-6 months old) and mature ginger (7-9 months old) with similar pale skin color and external skin appearance.

. Moisture . Deflection at Work to .
Stages specific Maximum Load . . Stiffness
(months) ravity content ™) Maximum Load Maximum N/m)
$ (%) (mm) Load (J)
46 1.024007™  94.48:281™ 40.80+24.85 8.7742.80 0.2240.22 1.27x10+6.10x10°"
79 1.0240.00™  91.43+4.06™ 108.85+43.88 12924351 0.70+0.37 2.33x10'£9.70x10”

Note:

2.4.2 nsalafendiiy

nNsRaes wuingudauvdendiduiien
AafuiiAraugdunigliunnnaiuinaziian
Arudunaz AR auAn N eaas Tnengus
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E Significant difference at p<0.05Ns: No significant difference at p<0.05

fgAIMaximum  Load A1Deformation at  Maximum
Load AWork to Maximum Load wagAStiffness Hoe
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Table 6: Analysis of variance to compare average value of mechanical and physical properties between early mature ginger

(4-6 monthsold) and mature ginger (7-9 monthsold) with similar darkened skin color and external skin appearance.

Stages Deformation at Work to
Moisture content Maximum Load Stiffness
(month specific gravity Maximum Maximum
(%) (N) (N/m)
s) Load (mm) Load (J)
a6 102+007 " 94.08+4.72 3328+9.67 8314206 0.16+0.08 1.06x10 +4.73x10°
7.9 1.0240.01 ™ 90.6242.89 71.15434.76 11.55+3.41 0.45+0.29 2.08x10 +1.38x10

Note:

GFLY

i Significant difference at p<0.05 ns: No significant difference at p<0.05
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