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Morphological Characteristics of Ginger Depending on Habitat
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Korea Food Research Institute

Abstract

Flesh gingers harvested domestically in Seosan and Wanju area and imported from China were used to in-
vestigate their regional quality characteristics related to morphological properties-weight, maximum length,
thickness, no. of branches, whole volume, hardness and surface color. Weights of ginger were mostly dis-

tributed in the range of 50~100 g; 47.6% of Seosan, 67.4%

of Wanju and 45.7% of China gingers were in

this range. Length and thickness of each gingers were increased with weight increment. The length of Seosan
gingers was uniformly distributed overall, and the thickness of domestic products tends to be thinner than Chi-
na ones. Branch number of domestic gingers was more widely distributed than China ones which had higher
values than domestic's in volume. Domestic gingers were relatively harder than China ones, especially Seosan
products was hardest among them. The surface color of China gingers was little more brighter than domestic's
while domestic gingers were more yellowish. Statistical analyses showed a high correlation arong physical
properties except surface color and a functional relation between variables.
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Fig. 2. Relationship between maximum length and
weight of gingers produced at different regions
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Fig. 3. Relationship between thickness and weight of
gingers produced at different regions
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Fig. 4. Relationship between branch count and weight
of gingers produced at different regions
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Table 1. Relationship between hardness, surface color and weight of gingers produced at different regions

Seosan Wanju China
Hd” L a b AE” Hd L a b AE Hd L a b AE

Group 1 6.06 7076 -0.10 4141 1.17 400 7213 -149 3886 262 445 7891 -741 4042 11.20
Group 2 538 71.29 -1.15 4223 266 468 7475 -207 4094 S11 475 7855 -6.69 4213 1069
Group 3 494 7337 -1.15 4047 353 500 7528 -318 41.76 616 466 T77.68 -7.02 4112 10.04
Group 4 510 7122 -023 4148 206 540 7356 -191 3886 400 486 7966 -751 40.13 1186
Group 5 4.60 70096 -1.28 40.76 140 390 7507 -2.10 4211 574 502 7773 -7.34 4131 10.30
Average 5.22 7152 .78 4127 229 460 7416 215 4050 473 475 7851 709 41.02 1082

+0.49 +095 +0.51 $0.61 +£0.74 £0.58 +1.17 £0.56 £1.40 +1.28 +0.19 £0.74 +£030 +0.70 +0.65

Weight”

"The whole weight range of each gingers produced at different regions was divided into 5 groups ascendently
“Hd=Hardness of ginger (kg/mm’)
PAL =V (AL + Aa? + Ab?)
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Table 2. Correlation coefficient among physical pro- 9 E2Algo v B8 A8 w9l b ke
perties of gingers produced at different regions A 7ol 2po)7) glolout, ZFAbel] ulste] o 1
o Al L —T> u 3T AT
Seos = . -

e TR o EE 57 gle] Fulate] FFAbuC} kekale] of @
X1 1.0000 : : all o] ¥-xatar qlsich A7 A A7 Mwe) xfo]E Al
X2 08361 1.0000 E v AERS Slakdc) S4te] o A o
X3 0.9672** 0.8039 10000 e} Z2Ake AFRTE A7) A7 AEe] zfo
X4 0.9880%* 0.8981%7 0.9668**”1.0000 LL_T \o lL jqo]‘oq oh A AE s el

X5 0.9956** (.7948  0.9739%* 0.9798** 1.0000 7h AR A ok Aot

X6 -0.8427 -0.9195* -0.8935* -0.8880* -0.8165 1.0000
X7 04678 -0.0748  -0.3360  -0.3937  -0.5086 -0.0703 1.0000

2ajx Sy7ie| EARA

= 'o 1]

Wanju
Table 23= A}x Aq73e) FHefA el ExJzie] Abakat
X1 X2 X3 X4 X5 X6 X7 o =AY APl wen el S

X7 L0000 A& SAS 712 E o] &3le] 1o HutE el 7l
X2 0.9713** 1.0000 olc}. oAl oF 4= gl o] Abx]el Abgtgle] dE]A <l
X3 0.9692%* 0.9549%  1.0000 B Zold NTE 51 ek 7o) gl Mzl
X4 0.9874%* 0.9629%* 0.9668** 1.0000 54 TeIM ARE AT FR, Ao, A, EA15
X5 0.9922%* 0.9580*  0.9312*%  0.9900** 1.0000 o g ATt tE-E =2 AR E BelF
X6 02381 02142 00051 02367 -0.3360 1.0000 oJrl. Table 3.2 AJAFA}F Al7bo] Zplzlo] EAE7)e
X7 05562 07215 0.6428 055187 0.5040 0.1567 1.0000 Wk Table 32 Akt o] Fefxal 54371
China Selulael 2Ew LT 39 A9 Fo44E A
slod 3 HM L E ol o A3 3T
<1 v 2 X x xr o sl7] f8te] 3| A g Eslo] 912 Aot o] &
X1 1.0000 A B FA|, x| 2 Bu)= Zukl WhEl £lo)
ii 32%}, égggg oo 209 olatelm R AAHel gAY ol RS
X4 0.9976** 0.9910%* 0.9603** 1.0000 o 4= qlglr}. mdh Role] 9= Fak T 2 £
X5 0.9961* 0.9341*  0.9823** 0.9325* 1.0000 ol dato] ol AdA el FLAAES AR, AT

X6 0.9070* 09220  0.85561 0.8953** 0.9060* 1.0000 o] o Welalad ©.olide] o
X7 02007 02574 00090  0.1994 0.0919 0.5046 1.0000 8 A 0=0.05 el frei el alvka vehd

- .

"X1=weight, X2=length, X3=thickness, X4=No. of branch, 7o), T 5l Bx|ge} 722 zhzke) Wizl 3k rgh
X5=volume, X6=hardness, X7=surface color (AE) o] =R £33l 71-& o] & Qlz}E 7}t interactione] ¢)o]
'*51gmf1cant influence at 0.05 level g - od 5p.0 e e
" *Significant influence at 0.01 level A Betxo g Axd s vx= e 5%

Table 3. Results of Analysis of Variance (ANOVA) for each physical properties of Seosan products

Dependent Independent variables

variables X1" X2 X3 X4 X5 X6 X7

X1 F value 6.970 43.462 122.814 342.078 7.350 0.840
Prob > F 0.077 0.0071** 0.0016%* 0.0003** 0.0731 0.4269
r 0.9354 0.9762 0.9913

X2 F value 6.970 5.482 164.189 20.527 17.022 0.382
Prob > F 0.0777 0.1011 0.0384* 0.1080 0.0271* 0.5804
r 0.8066 0.8456

X3 F value 43.462 5.482 42.948 55.145 11.877 0.382
Prob > F 0.0071** 0.1011 0.0072** 0.0051%* 0.0410* 0.5804
r 0.9354 0.9347 0.9484 0.7983

X4 F value 122.814 12512 42.948 72.102 11.189 0.550
Prob > F 0.0016%* 0.0384* 0.0072%*> 0.0034** 1.0442% 0.5120
v 0.9762 0.8066 0.9347 0.9601 0.7886

X5 F value 342.078 5.148 55.145 72.102 6.001 1.047
Prob > F 0.0003** 0.1080 0.0051** 0.0034** 0.0917 0.3815
r 0.9913 (.9484 0.9601

X6 F value 7.350 16.427 11.877 11.189 6.001 0.015
Prob > F 0.0731 0.0271* 0.0410* 0.0442* 0.9171 0.9105
r 0.8456 0.7983 0.7886

X7 F value 0.840 0.017 0.382 0.550 1.047 0.015
Prob > F 0.4269 0.4269 0.5804 0.5120 0.3815 0.9105

”Xl:weight, X2=length, X3=thickness, X4=No. of branch, X5=volume, X6=hardness, X7=surface color (AE), 2’*significant in-
fluence at 0.05 level, }’**signiﬁcant influence at 0.01 level
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Table 4. Results of Analysis of Variance (ANOVA) for each physical properties of Wanju products

Dependent Independent variables

variables x1" X2 X3 X4 X5 X6 X7

X1 F value 50.102 46.487 571.128 191.368 0.180 1.344
Prob > F 0.0058** 0.0065** 0.0002** 0.0008** 0.6997 0.3302
r 0.9435 0.9435 0.9948 0.9846

X2 F value 50.102 30.990 38.205 33.488 0.144 3.257
Prob > F 0.0058** 0.0114*> 0.0085%*" 0.0103* 0.7294 0.1689
r 0.9435 3.9117 0.9272 0.9178

X3 F vblue 46.487 30.990 42.923 19.576 0.000 2.113
Prob > F 0.0065** 0.0114* 0.0072** 0.0214* 0.9935 0.2420
r 0.9394 0.9117 0.9347 0.8671

X4 F value 571.128 38.205 42.923 147.895 0.178 1.313
Prob > F 0.0002** 0.0085** 0.0072** 0.0012** 0.7015 0.3349
r 0.9948 0.9272 0.9347 0.9801

X5 F value 191.368 33.488 19.576 147.895 0.435 1.022
Prob > F 0.0008** 0.0103* 0.0214* 0.0012** 0.5565 0.3865
r 0.9846 0.9178 0.8671 0.9801

X6 F value 0.180 0.114 0.000 0.178 0.435 0.076
Prob > F 0.6997 0.7294 0.9935 0.7015 0.5565 0.8013

X7 F value 1.344 3.257 2.113 1.313 1.022 0.076
Prob > F 0.3302 0.1689 0.2420 0.3349 0.3865 0.8013

l’Xl:weight, X2=length, X3=thickness, X4=No. of branch, X5=volume, X6=hardness, X7=surface color (AE)
P*significant influence at 0.05 level
“**significant influence at 0.01 level

Table 5. Results of Analysis of Variance (ANOVA) for each physical properties of China products

Dependent Independent variables

variables x1" X2 X3 X4 X5 X6 X7

X1 F value 98.545 47 864 624.284 25582 13.899 0.126
Prob > F 0.0022+* 0.0062** (L0001 ** 0.0149+ 0.0336 0.7462
r 0.9705 0.9410 (19952 0.8950 (0.8225

X2 F value 98.545 23.651 164.189 20.527 17.022 0.213
Prob > F 0.0022** (.0166** (0L.O01O**" 0.0201* 0.0258* 0.6759
r 0.9705 (1.8874 0.9821 0.8725 0.8502

X3 F vblue 47.864 23.651 35.513 81.234 8.197 0.000
Prob > F 0.0062** 0.0166* (1.0095** 0.0029** 0.0644 0).9885
r 0.9410 0.8874 0.9221 0.9644

X4 F value 624.284 164.189 35.513 19.993 12.122 0.124
Prob > F 0.0001** 0.0010** 0.0095** 0.0208* (.0044 0.7478
r 0.9952 0.9821 0.9221 0.8695 0.8016

X5 F value 25.582 20.527 81.234 19.993 13.749 0.026
Prob > F 0.0149* 0.0201* 0.0029** 0.0208* 0.0341* 0.8831
r 0.8950 (0.8725 0.9644 0.8695 0.8209

X6 F value 13.899 17.022 8.197 12.122 13.749 S.117
Prob > F 0.0336* 0.0258* 0.0644 0.0044** 0.0341* 0.1087

0.8225 0.8502 0.8016 0.8206

X7 F value 0.126 0.213 0.000 0.124 0.026 5.117

Prob > F 0.7462 0.6759 0.9885 0.7478 0.8831 0.1087

j’Xl:weight, X2=length, X3=thickness, X4=No. of branch, XS=volume, X6=hardness, X7=surface color (AE)
f‘*signiﬁcant influence at 0.05 level
" *significant influence at 0.01 level
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