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Abstract This study examined the dietary fiber content of potato and physicochemical characteristics of potato starch
isolated from various cultivars. The total dietary fiber content of the Ariranglho cultivar was 6.30%, which was higher
than that of other cultivars. The amylose content ranged from 36.76-55.75%, with Sooseon having the highest amylose
content. Analysis of the degree of amylopectin polymerization revealed that all cultivars had a high proportion of DP
(degree of polymerization) 13-24. The phosphate content ranged from 45.90-84.23 mg/100 g, with Ariranglho having the
highest and Eunseon having the lowest phosphate content. The resistant starch content ranged from 58.94-79.87%.
Geumseon showed the highest breakdown in the range of 587.45-1,129.72 RVU (rapid viscosity unit). Sooseon had the
lowest gelatinization enthalpy value for potato starch in the range of 5.54-7.64 J/g. These results provide basic data for

the use of potatoes in industrial applications.
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Table 1. Characteristics of potato by cultivars

Cultivars Year Characteristics
Ariranglho 2018 Edible
Arirang2ho 2018 Edible
Chubaek 1999 Edible (Double crop)
Daeback 2019 Edible
Daegwang 2015 Edible
Daeji 1978 Edible (Double crop)
Daeseo 1995 Process
Dami 2014 Edible
Eunseon 2016 Process (Double crop)
Gangseon 2016 Edible (Double crop)
Geumseon 2014 Edible (Double crop)
Goldenball 2019 Edible
Golden egg 2019 Edible
Goun 2006 Process (Double crop)
Haryeong 2005 Edible
Highchip 2019 Process (Double crop)
Jayoung 2007 Edible and process, Color
Jinseon 2012 Process
Namseon 2015 Process (Double crop)
Saebong 2010 Process
Seohong 2006 Edible
Sooseon 2017 Process (Double crop)
Suji 2019 Process (Double crop)
Sumi 1978 Edible

2ol 8%

AZd| MES/Tris buffer (MES 0.05 M} Tris 0.05 MS ZF<
1Lo] &38iste] 6N NaOHE pH ZA)Z ZF 40mL¥ 23, o-
amylase 50 pLE 718l 98°C &-2Z(DS-23SN, Dasol Scientific,
Hwaseong, Korea)ollA] 30% W' % protease 100 uLE ¥
60°ColA] 308 kSISt 22 3 0.56N HCl 5mL 71l pHE
Z73F T2 amyloglucosidase 200 LS Y3 60°CollA 30% &
QF wRksle] 2)o]4d-f H4AX|(Fibertec E, Foss tecator, Mul-
grave, Australia)ollX] olF}ale] FAR XS B8A Aol FE
Absldtt. odzolo] 60°C, 95% olleHE 320mLS o] 17
A vy ot HAZ A 84 AoldRR AlLkst
Rom, E847 784 Holdf TS dal £ Aoda=E
3hakste] AFESIATHAOAC, 1995).

AR Awe] FFE oldEZ2 TS Juliano(1985)2] W
ofg) E43IArh AlE 100 mgell 95% o2 1 mL3} 1N NaOH
£d omLe FH7Fst] BT 100°C FF0) Yol 208
7F 337 & Ybelslth S8l SmLe 100 mL W &Sk

IN oHIE 2 8o | mLg} 2% 1,-KI &9
2mLE H7KE & S/HFE ol8ste] 100mLe] H=SE 483
o 302 & FA 9h3st & 34 =A(Thermo Fisher Sci-
entific, Waltham, MA, USA)E ©]€3}4 620 nmollA] S3=5 =
Aot opd 22 FS 9l ARS-g FF=EL amylose from
potato (Sigma-Aldrich Co., St. Louis, MO, USA)E A3t}

OIL=ZWEIo| JIX| AlE ZHO|

A2 HAE W ofd 2 "le] 7] A o] FXE(branch chain
length distribution)= high performance anoion exchange chroma-
tography pulsed amperometric detection (HPAEC-PAD; Dionex
ICS-5000, Dionex Co., Sunyvale, CA, USA)S ©]8-3}] 4319
ThLee 5, 2017b). WEtEol 33 AH3 AR Tmgs TFF 5
mLol| WHHSEY 3A17F Bt 80°CollA] FEsiith FEE A=
I mLel 2% sodium azide 10 pL, 600 mM sodium acetate buffer
(pH 44)E 50 uLE wHFSE & isoamylase (1,000 unit/mL) 1 uL
A7¥ste] 2487k FRE 37°CAlA WEEAIZTE WSS miRl A=
250xgS 2 57 dalE]s & 4% A& F&ted HPAEC-PAD
o FYsta EAsArh 150mM  NaOH/150mM  NaOH+
500 mM NaOAc9} 150mM NaOHZ ©]542 2 &3 Dionex
CarboPac™PA1 Z-#H(3x250 mm, Dionex Co.)& A}-&3le] Bt
I1mLe] $E2 4353

A2 FEHE FE2 AR < 2 Kahraman 5(2015)9]
3 A5 A8 1gS 700°CAA 164]7F B2t
gslsl Wzl F, 10 mL 94H25%, vivyak Z2H29%, vivys
Zt kol H7FSIAL hot plateol|A S wW7kA] 71E &
AATE o]F o2 s5omLE F&F FH, ImLE FH3 FF
mL9} vanadate-molybdate 89 1 mLE &3sle] 1027 A=
A HREAIZL T 400 mollA FBEE ST AU
(KH,PO)& FFEAE AMEst] FF F48 2
AR FEEE sl < THFS A

A0 W HEHE

23Md 2 AFHE TFE McCleary 5(2002)°] ol wt
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resistant starch Megazyme kit (Megazyme International Ltd.,
Wicklow, Ireland)g ©]&-3fe] 43I0t & AlE 100 mgell amy-
loglucosidase (3 U/mL)7} 23F¥l pancreatin a-amylase (10 mg/
mL) 4 mL& F7FE vk 37°Col 16A17F W3k &, A Ee 2
M KOH &9 et #4F 2 galsidth. 2os 12M
sodium acetate buffer (pH 3.8)9} amyloglucosidase (330 U/mL)
& #H7ksl 50°ColA 308 WHSAIZl & 7EslE glucose F
of we} Ashyd AR APAES 47 et AEsiTh

S35t Mz Y

2R AR F359 338 Hr 542 A5HEST7|(RVA4,
Newport Scientific Pty. Ltd., Warriewood, Australia)E ©]-& 3}
2390 5 AR 32 /S 25mLol BAAIA 187
L 50°CE FAIZE T, 95°C7HA] 12°C/ming] £5& 71938 ok
95°CllA 2% 307+ §AIS F 50°ColA 12°C/ming] =2
A A 287 §AEHHEA HEE 245t RVA viscogram:
olg3dte] Ha A=, A A=, HF A=, A5t F= E At
AEE JEslen, % ©W9= rapid viscosity unit (RVU)S
2 HEAS K Collado 5, 1999).
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Table 2. Dietary fiber contents of potato by cultivars
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(differential scanning calorimetry, TA Q1000, TA Instrument,
New Castle, DE, USAYE °l-&-3ld SA3ITt &Frlw Hell Al
B 9mgd FFF 2lmgs ¥ 2EI T 4£CHE 1500C7HA
5°C/min® S23PiA 28 F4& Ao, o] F3f 3Pl
Al 2= (onset temperature, To), &3} % 2I=(peak temperature,
Tp), &3} £ 8 I=(completion temperature, Tc)S 3}L F&F
¥37e] WX o ZHE $3} A& (enthalpy for gelatinization, AH)
& &Sk

SHEN

B AIFodA Aozl A= SPSS 12.0 (Statistical Package for
Social Sciences, SPSS Inc., Chicago, IL, USA)yS AR&-sle] 7+ 4
ot 7+ 19498 753 ¥ Duncan's multiple range testsell 2]
3 AL 7] Aol 5% fFrelFEeA BT A FF
H Aoldf i B HAE 54 427 43} heatmap
MetaboAnlyst 5.0 (Alberta, Canada, https:/www.metaboanalyst.ca)
< o83t ZAsch B 7t A F59 Hod 2Ed
215 o]&3sled HGqte}E g T Euclidean distance measurement
2 Ward clustering algorithm WH O 2 #3 2F3}] heatmaps
Adstaen, 7+ g5 FX= FTN ()T W (G
A2 YERATHPang &, 2021). ZF A} 3= 7Re] g
£ MetaboAnlyst 5.02 ©]83}] Pearson’s correlation coefficient

. Contents (%)

Cultivars - - -
Insoluble dietary fiber Soluble dietary fiber Total dietary fiber

Ariranglho 4.08+0.56™" 2.22+0.57™ 6.30+0.36"
Arirang2ho 3.66+0.49™ 1.52+0.19¢" 5.18+0.32>¢
Chubaek 2.94+0.19°%" 1.30+0.09" 4.25+0.17¢"
Daeback 3.60+0.17>¢ 1.18+0.08" 4.78+0.17°%"%
Daegwang 2.92+0.22¢f" 2.47£0.26 5.40+0.46%
Daeji 3.06+0.21% 2.15+0.15"% 5.20+0.36™
Daeseo 2.49+0.36%" 1.24+0.16" 3.72+0.50"
Dami 2.67+0.31°f" 1.15+0.19" 3.82+0.50
Eunseon 2.26+0.20% 1.87+0.19%" 4.14£0.05%"
Gangseon 3.27+0.13% 2.10£0.26™ 5.37+0.36™
Geumseon 3.26+0.14° 2.28+0.16™ 5.53+0.16"
Goldenball 1.82+0.62% 3.07+0.14* 4,900,764
Golden egg 2.56£0.25f%" 2.42+0.23 4.98+0.29"
Goun 3.70£0.36™ 1.36+0.38" 5.05:0.23%d
Haryeong 2.774+0.34°"¢" 1.85+0.12% 4.61+0.31%%"
Highchip 1.75+0.23* 2.23+0.18™ 3.97+0.38"
Jayoung 3.09+0.26%" 2.1120.08"% 5.20+0.28™¢
Jinseon 1.83+0.34% 1.77+0.15% 3.60+0.36!
Namseon 4.31+0.34° 1.93£0.12°%" 6.23+0.22°
Saebong 2.28+0.27% 1.88+0.06%" 4.16+0.21¢"
Seohong 3.77+0.11%¢ 1.34+0.24" 5.11:£0.14°%
Sooseon 2.36+0.20" 2.23+0.16™ 4.58+0.25%"
Suji 2.76+0.38°™" 1.55+0.07%" 4.31£0.44%"
Sumi 3.01£0.09°% 1.510.02¢" 4,510,074

*KDifferent letters with the same column indicate significant differences (p<0.05).

YMeanstandard deviation (n=3)



DP>37
5.78+0.22%
6.34£0.06
4.9240.34'
15.98+0.37° 6.58+0.07™
14.65+0.11™ 7.05+0.14°
14.04:£0.09>% 5.35+0.08"*
14.88+0.04° 6.79+0.04®
13.9440.67%! 5.84+0.08°%
12.77+0.13¢h 5.27+0.11H
12.87+0.26"" 5.68+0.03"
14.09+0.19%% 6.22+0.20¢
14.43+0.24% 6.15+0.00%
13.57+0.04cdeten 6.110.02%"
13.36+0.46°% 5.82+0.01°%
13.60+0.06°%" 5.72+0.35¢
13.48+0.17% 5.40+£0.16"
11.96+1.95' 4.45+0.07™
13.55+0.0cdeten 5.01+0.34
12.9140.11 %" 5.52+0.27¢ni
12.56£0.06" 3.8620.04"
16.31+0.04* 6.80+0.17%°
12.67+0.05" 5.23+0.04
13.68+0.29¢ 5.34+0.05%
14.55+0.04>¢ 6.37+0.04

=2 Z 88| X] A 54 WA 4 F (2022)
Amylopectin chain length distribution (%)
DP25-36
14.46£0.115%
15.84+0.01*

DP13-24

57.40£0.07%

56.28+0.128"
12.71£0.33¢"

Table 3. Amylose and amylopectin chain length distribution of potato starch by cultivars
DP6-12
56.40+0.282"

22.37+0.04"
21.55+0.17%
25.98+0.26
20.49+0.18' 56.96+0.12%
23.39+0.23¢" 54.9240.01'
24.06+0.47% 56.56+0.30""
22.38+0.041 55.96+0.04"
22.2140.79" 58.02+0.04™
27.55+0.09* 54.42+0.07"
24.96+0.78" 56.50+0.54<"
23.64+0.27%" 56.06+0.12"
22.14+0.04 57.28+0.20%
23.10+0.272" 57.23+0.25%"
26.34+1.04% 54.49+0.59"
24.03+0.06" 56.65+0.24°"
27.2240.16® 53.90+0.17
23.59+0.99¢" 60.00+0.89°
25.10£0.12% 56.35+0.23¢"
25.65+£0.15%* 55.93+0.23"
Saebong 25.14+0.12% 58.46+0.09°
Seohong 20.75+0.371 56.14+0.24"
26.05+0.02 56.07+0.06"
42.78+0.21% 22.89+0.71" 58.10£0.47°
39.51£0.12 24.00+0.16% 55.08+0.07'
*“"Different letters with the same column indicate significant differences (p<0.05)
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Amylose (%)

Ariranglho 43.07+0.30™
Arirang2ho 46.48+0.08"
Chubaek 38.33+0.09%
Daeback 45.46+0.90°
Daegwang 44.72+0.73
Dagji 46.71x0.21°
Daeseo 42.10+0.73
Dami 36.7620.59'
Eunseon 41.71+0.30"
Gangseon 41.21£0.08
Geumseon 44.830.08%
Goldenball 42.88+0.25'
Golden egg 42.910.66'
47.2140.12°
42.91+0.12%
42.60+0.92'
42.44+0.16""
43.91+0.84¢
40.24+0.16
44.07+0.47%
42.60+0.12%
55.75+0.36"
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Table 4. Phosphate, digestible and resistant starch contents of potato starch by cultivars
Cultivars Phosphate (mg/100 g) Digestible starch (%) Resistant starch (%)
Ariranglho 84.23+£3.37"" 10.94+0.34* 79.76+0.74*
Arirang2ho 60.76£1.09%" 11.140.20" 79.87+0.33*
Chubaek 57.24+1.74" 14.21+0.19" 76.76£0.19°
Daeback 72.16+0.90° 12.20+0.06" 58.94+1.23"
Daegwang 61.01+1.722" 14.85+0.07¢ 71.50£0.88¢
Daeji 53.61+2.311 13.55+0.21¢ 66.49+1.74"
Daeseo 79.25+0.62% 9.02+0.19" 67.42+1.12°"
Dami 82.36+3.03* 8.88+0.13" 67.35£2.37
Eunseon 45.90+1.45' 16.90+0.13° 76.75+0.64°
Gangseon 57.20+2.13" 15.75+0.19% 53.92+0.78
Geumseon 65.47+0.24" 11.82+0.10" 76.73£0.24°
Goldenball 77.20£2.36% 11.58+0.26 59.54+1.07"
Golden egg 58.97+2.10" 12.110.19" 71.53+0.87¢
Goun 58.11£1.70" 14.18+0.10" 65.59+1.40°
Haryeong 63.98+4.35™ 14.18+0.13" 73.22+0.20%
Highchip 48.37+1.461 16.77+0.24° 76.43+0.51"
Jayoung 83.48+2.34* 7.28+0.06° 68.76+0.25¢
Jinseon 64.89+1.89" 12.47+£0.20" 74.87+0.28"
Namseon 60.66+2.00=" 16.18+0.15¢ 68.52+1.03¢
Saebong 64.33+2.06' 10.43+0.21" 75.28£1.72°
Seohong 74.49+£2.61% 15.37+0.13¢ 72.12+0.09¢
Sooseon 51.83+2.75% 14.77+0.90° 62.89+1.29°
Suji 76.78+1.98% 9.75+0.13™ 75.70+2.40°
Sumi 72.11£0.65° 18.74+0.39* 75.70£0.61°
“"Different letters with the same column indicate significant differences (p<0.05).
YMeanzstandard deviation (n=3)
5, 2010, mep ARe) /154 2] BE PSS & on, AR, ¥IUHE, AFHE P =P B YWY
ol 7] 9l obdRHAR AkE Zo] EX A2 wiEA] < BTl S3ITh Noda 5(2004b)e] Bl whEmd Zizte] Q)
ook it} 7t Hie] ofdRAY A& o] REEE A £ <l gare o gdel 20| phosphate monoester JEIZ &
A7, DP13-247F &F 60% ©lst2 7P B H]&S X8 i Ashs Qle2RY 7Rleke ALR, ol AR #Ho|2ES] peak
DP>37¢] H| &S] 79 3.86-7.05%% W& EEEE HATKTable viscosity?l] G WIRITL St AL Aol FHFe] EolA
2). E3, ) A& DP13-243 DP2372¢] A4 (r=0.740, 7HEER olzElstE 1Ak} o] 2stE A ot EAE AlS 1
p<0.001)°] F=2 A& I = JUATHFig. 2). o] AFEY o] A3s A o e AFE doA FIE fEshke A
of MEW & U 53 22 T AHgLEd s ofd=Hrle] o O (Kaur %, 2007; Singh 5, 2021), ZHApAE2] o 3Fzke 4k
8 ARz wlgo) A ATt B A0 oA ArkCho 5 A 2 B8] 912 B Aol TR kL T 5 3
2017; Kowittaya®} Lumdubwon, 2014). Z&4 Zhu®} Hao A GARLe ALs Alge] A S5 F XA %‘l“: A
QOI18y= FANE whee] 77 ARel ohuzsEle] g4 A BH A Bal ABS Eshe 202 Aoldfst o] A 1l
o] & AlEET & HlEothe A7Adeks Aolsith Agel ofal] waEo] tid ol frefsitial deA Uth(Englyst
ol A= W Eo] meh A FE7} Aolet, Ame] AWl %, 1992; Sajilata 5, 2006). ThololEe] Tyl gl 2mAfEol
AZ1, A F 53 e A, B T3 22 el 9 HAp S7Fetel met AF AdelA s Heldfot A AL
g Zpolhal FETHKim 7, 2010). o] e Ao 3t w1o1 7RI e FAlelth A A
o] FH AR FFS BT A 5894-79.87% W= EF
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45.90-84.23 mg/100 go] HWHZ ol2|F1E FFo| 7P =i, 241 < AT 25-30%9] =2 AFHAES T v OE E59
o] 7P v dhaks Rl Chundt Kim(2014)°] IR A A= AF 0-5%= AR FFo] Wokthe 4 (Margareta Leeman
of mEw 4 A} o] )l e 525-1,150 ppme] H 9131 S, 2006)9F fHARRE Aol dTh. o, £ Aol HAE
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Fig. 1. Normalized response of dietary fiber contents and starch characteristics from various cultivars of potato. The level of individual
parameters corresponds to the color scale. A color gradient from blue to red represents a low to high level of the normalized response.
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Fig. 2. Pearson’s correlation coefficient (r) matrices from dietary fiber and starch characteristics from various cultivars of potato; blue
and red colors indicate negative and positive correlations between individual parameters.
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Table 5. Pasting characteristics of potato starch by cultivars
] Pasting characteristics (unit: RVU")
Cultivars
Peak viscosity Through viscosity Break down® Final viscosity Set back”

Ariranglho 1,233.39+6.35% 416.30+16.44% 817.08+10.97" 395.80+9.94" -837.58+12.09™
Arirang2ho 1,057.06+5.61" 469.61+£10.46* 587.45+15.74% 547.44+8.56 -353.22+21.97*
Chubaek 1,085.83+8.07" 3,415.22425.20" 740.61£27.55' 339.28+1.754 -739.89+9.18"
Daeback 1,208.83+10.77%¢ 431.53+27.48 777.31£17.42" 450.67+15.59% -758.17423.30"
Daegwang 1,056.36+6.52' 271.94+13.56 787.75+9.87¢" 361.86+1.04" -694.50+5.91¢
Daeji 1,187.25+10.83% 370.25+17.72%" 817.00+£7.91% 382.39+2.51 -804.86+10.28'
Daeseo 1,115.11£25.15 132.00+£2.38™ 983.11+23.89° 387.97+8.36" -727.14£17.90"
Dami 1,088.92+13.35% 155.28+28.69'™ 933.64+27.42° 352.58+9.49* -736.33+4.32"
Eunseon 1,028.69+4.90™" 321.28+1.88" 707.42+3.30' 329.19+7.38' -699.50+12.15°
Gangseon 1,015.00+4.63" 405.64+9.86°* 609.36+13.62¢ 438.69+18.35% -576.31+22.87¢
Geumseon 1,291.86+6.29* 162.14+5.23' 1,129.72+5.71* 427.56+7.84° -864.31+2.05"
Goldenball 1,131.22+4.63" 358.55+3.85¢ 769.33+6.51" 360.72+8.291% -770.50+3.71"
Golden egg 1,166.14+10.38°" 349.33+24.03" 850.14+23.68% 368.47+12.16%" -797.67+13.60"
Goun 1,154.314+6.12%" 411.55+1.18% 742.75+6.12! 462.61+1.54° -691.70+6.95%
Haryeong 1,204.94+19.83 364.05+£29.88"" 840.89+13.22%F 367.92+19.662 -837.03+3.74"
Highchip 874.40+1.79° 454.64+4 39 419.75+5.46' 521.17+21.32° -509.61+2.98°
Jayoung 1,212.64+10.16% 390.81+12.86%" 821.84420.65 445.58+4.23%% -767.06+11.94"
Jinseon 1,187.89+13.30% 178.78+5.01' 932.45+8.94¢ 396.58+17.36" -807.97+6.05'
Namseon 1,135.39+14.29¢h 314.31£12.54 821.08+24.96 329.91+15.36' -805.47+29.50!
Saebong 1,048.31£16.29™ 155.86£12.51" 932.44+27.80° 378.42+4.93n -669.89+20.87¢
Seohong 1,159.413 32" 382.50414.51°% 776.92+17.19" 383.84421 297 77559419 417k
Sooseon 1,140.78+15.78¢" 320.64+3.921 820.14+16.62¢ 351.64+9.57% -789.14+8.56M
Suji 1,122.4242 24% 352.14+10.19" 770.28+10.52" 378.114+9.99" -744.30£12.22%"
Sumi 1,184.58+39.15% 316.14+12.21 868.45+2900¢ 360.11+6.141* -841.14+£9.96™

“"Different letters with the same column indicate significant differences (p<0.05).

YRapid visco unit

?Peak viscosity minus through viscosity
9Final viscosity minus peak viscosity
YMeantstandard deviation (#n=3)
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Table 6. Thermal properties of potato starch by cultivars

Cultivars To (°C) Tp (°C) Te (°C) AH (J/g)
Ariranglho 64.05£0.13%" 67.75+0.11¢ 76.12+0.12* 6.45+0.27"
Arirang2ho 64.25+0.10° 67.70£0.08" 75.04+0.19° 6.45+0.140
Chubaek 61.72+£0.31 64.81+0.35%* 72.38+0.26™" 6.97+0.41%<
Daeback 65.21+0.04* 68.73+0.04™ 75.46£0.27° 6.87+0.47%
Daegwang 61.57+0.32% 65.02+0.16 72.05+0.23" 6.2620.76>%f
Daeji 63.48+0.20" 66.73+0.16°" 73.17+0.28“ 6.57+0.42™%
Daeseo 62.83+0.228 65.92+0.30¢ 73.58+0.47° 6.62+0.60*%
Dami 64.03+0.10% 68.09+0.17° 75.45+0.23" 7.64+0.14*
Eunseon 60.93+0.20' 64.49+0.214 71.74+0.27" 6.55+0.14>%*
Gangseon 62.63+0.35%" 65.72+0.35%" 72.45+0.78%" 6.0420.43%"
Geumseon 62.510.08" 65.70+0.08%" 72.710.05°¢ 6.76+0.17"
Goldenball 63.83£0.21% 67.65+0.06" 75.26+0.14° 6.87+1.09%
Golden egg 63.75+£0.27%" 66.86+0.16°" 73.68+0.10° 7.05+0.96"
Goun 62.43+0.08" 65.66+0.092" 73.10£0.07°% 6.53+0.18>%
Haryeong 62.22+0.18 65.34+0.25' 72.06+0.25" 6.64+0.14%%
Highchip 61.3240.17* 64.57+0.11¢ 71.39+0.36™* 6.13+0.42°%F
Jayoung 63.51£0.19° 67.04+0.08° 73.60+0.21° 6.20£0.37°%F
Jinseon 62.63+0.02¢" 65.93+0.08¢ 73.51+0.78° 5.69+0.21¢
Namseon 61.54+0.15* 64.30£0.21' 71.10£0.17 6.28+0.240F
Saebong 63.48+0.18" 66.57+0.15 73.36+0.13* 6.060.70%"
Seohong 65.21+0.11* 68.95+0.13* 76.05+0.10" 7.22+0.23*
Sooseon 62.39+0.22" 65.51+0.43" 72.18+0.38%" 5.54+0.21°
Suji 64.67+£0.24° 68.51£0.14° 76.20+0.18* 6.42+0.80%"
Sumi 62.35+0.11" 65.61£0.258" 72.88+0.32%" 6.86+0.09
*IDifferent letters with the same column indicate significant differences (p<0.05).
YMeanzstandard deviation (n=3)
BAE Oe F9 1ee 7z @ sy e 4599 2 o
TH(Table 6). Heatmap ©]&-3+ 23 EX243) olg]#2%, tha,
Mg FFol w8t i 2k, 38 Y e B TR 2wt & B ATE AAE AaAEAL ol87bs s Eolv] fI%
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o), g, B EES B OFS FHD AL FAT 5 A so] Yoldf FAL vlw BHT 0y, FFUR ARG 33
AckFig. . AR FAF QA Jo sallgele AR 24 del olskely S4S AT B4 U8 F Holdw @
el BASRE olFubd PRk RS Bad oluiAR P BAS A3 olelFE FE0l 630% /MY ES Aol
277 &t ddo] Sl Zlom BIHI Sth(You &, 2014). TS Bk A FFEE QRS FEY v ofdES
BEAAT 554-764 1/ge] WIE FAMo] 7B Wk gyt o ks 2R3 AH 36.76-55.75%F FA EFFo| sPF =9
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