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Abstract

In this study, we measured the degree of browning of 3 potato culitivars harvested in Korea
and compositions such as total phenols, tyrosine and polyphenol oxidase (PPO) activity. And we
compared the extent of browning and composition factors to investigated which was related to
the differences among 3 cultivars in browning.

The results are as follows.

1. Among 3 culitivars, Sumi browned most after grinding and showed that browning in Sumi
was preceded by significantly shorter lag time. Namjak and Sumi were rapid to brown
compared to Daejima.

2. Among 3 culitivars, Sumi contained significantly more total phenols than did Namjak and
Daejima. On the other hand, tyrosine contents by automatic analyzer of Sumi and Namjak were
similar and that of Daejima was the lowest. PPO activities were higher when catechol was used
as substrate and Sumi contained more PPO than did the other culitivars.

3. When we compared the browning behavior and composition of 3 culitivars, significant
correlation was obtained between browning extent and total phenols, tyrosine and PPO. For the
individual cultivar, Sumi which browned much extensively showed higher correlation between
browning and PPO. On the other hand, the other cultivars showed higher correlation with total
phenols and tyrosine, respectively.
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3 FFo] o HAEY zlolst PPO 4=}
PPO 713% o9 2213} o] 43 Aol Ue7lg Uol
2z s,
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1) Spectrophotometerofl /¢ el &3
e A A £+ Cosetengdoll o8} &2,

3z 3es =

Al87+2 50ge] 100mle]l $F & Y Waring
blenders 23¥-§<t ol £ YA R-271E ol B3
3000 rpmol| 4 1587k YAE-2] gl A4 Feldhe
e AHgofel 7ol 35§ Spectrophotometer (CE
272 LINER REDOUT ULTRA-VIOLET SPECTRO-
PHOTOMETERM Al-83t 440nmeilA F3}=&
43t

2) Hunter Colorimeteroll 2|8} o] #X

A& %4A 100ge) FF 4 25mlE ¥ waring
blender& 247} ©}|§F ¥ petri dishol] & ¥ 287}
Ae2 100%°] ¥wi7= Hunter Colorimeter (Hun-
ter Lab D 25 A)¥ A}-8-3l] L-g3t-& &4 83ich

3) Total Phenole] &§

7}2ke] Total Phenol 82 Mapson £%2] #o 2}
& 243t A8} 500 g€ 80% ethanol 100 ml
8} 37| 2852k waring blender2 whl3l ¥ hoodo}
A 5E-Fal #Ach 714 Aol FEEL At
3& #7713 80% ethanol 100 mie} E sl 10871
oA o, FrHA| FEEE EUHR YA F
F4-2 250 ml7} Sl = & =sHEech

4) Total Phenol2] Hat

Total Phenol®] # 8¢ Weurman® Swain® el
o3 A3t 34 alcohol 48 1 mlol FF+
10 mig A7 islgich, o3 7)ol 2ml Folin reagent (Sig-
ma Chemical CO. st. Louis. MO}§ 7}l EEo| F
3 5¥-Fo] 3%l sodium carbonate £-°4-& 3 7}3}od
£F9] F3ich 141280l 640 mnell A F4x§ A3
it} EFE4 2+ chlorogenic acid® AH&3lg e}

5) XEHA{7|0fl 28t ololieit o] #4

A2 A 8g A YF A= ¥ ¥ total amino acid
7t miw} 0.2 mis|E A1 89} oFoll 75% =" ¥-F 100 ml
E 7F3hed 2972 AX A171F 7000 xgol| A 2087 4]
¥ 3, A5d 30mlE Hsed 25% trichlor-
oacetic acid (TCA) 30 mlE 7}3led chdg A4
73 —5'Coll4] 7000 xg2o.2 2047 YA gk
] 458 30mlE #H it T oldoldE 73t
TCAZ S 3F ZAFEF 3ok #AdFH A
Na-Citrategt3-&} (0.2M, PH2.2)& 7}3ls 50ml
2 ¥F (.22 membrance filter2. o a}8l3. 5018
&l oful x4} AEE-4 7] (Biothronik LC 5001, col-
umnZ7] 3,2X 400 mm) & #4351},
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o4} magnetic stir plate ¥4 3087+ Ho{Fd},
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27} #olA EAdEEE A AZch B4 $4L 430
nmoll A F350] F7HE sk Falgled 183 £
4 1mi% §3= 0.0019) 57H 1 Unit2 351t

Fah A dAlebg AJkA] 59 AAE el ¥
T34 A A Axd atelrt deAE doker)
%1314 ]y 3} Hunter colorimeter® AHg-3jof
€ %4 ¢ A7 Table 13 2t}

Table 12285 A7}z 59| 7=l 9lojA
o] Az 9} Zh o] A== A171Q) FE717HE 6| 233
& 4ol7h e At Jb g fE7IMR
e EF8c @okch ol diAvle AW A=)
3 Fx7|7ke] AojA ofg FFoll vld o] TA
Alztsie] | Agshe o velgch dd Aol A
s+ 45 (slope)e 53} ol Freol wizlopict
27 2A veht 32t 4o)7) dixieiycd el 2
2 o] wlz A AYP=EAE-§ deblz Uk

Saper®%-& Atlanticdz-§ weo g Aoy ¥ A
2 (cut surface) 3 72t} AL =171 9 zhAtiwd
(peeled surface)oll i3 & F4d% 27 Russet
Burbank Zzluc}h 71 571748 ztom) 448 7
o] AYsigleos AW Axx WAkdxn FHch
Atlantic ZtAh= vl o4l 1976\ & FFo 24 )
Zoll AMgAe] 9lon nYY ol o Russet
Burbank #A= o]3ol4] 713 2ald FF02 fren-
ch fryingell A FF224'0 & AYolY svle
Russet Burbank 7tz}s}, dizl=le Atlantic 7ot 72
wo] A 2E]=A]7], Aol AYsle 5 o i A
o 3lol4 /A1 browning behavior& vebiict,
2& 53 dAo] AN FHelMe FU, 42, 2
2] 2. steam peeling?] 7ol Qoll 23} M2 713

Table 1. Extent of Browning In 3 potato cultivars harvested in Korea

Extent of
browning A (440) Lag time (min) Slope (min-!) AL (at 3 hrs)
Cultivars
Namjak 20,175 £ 0.005 16 —0.3 b29
Sumi 0.265 + 0.004 .1 -0.3 21
Daejima 0.112 ¢ 0.004 22 ~0.2 40

a:Mean £ 5.0., P <0.001

o

: based on measurement of L-value by Hunter Color Difference.
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2 Qo 45 rae2de PPO 3 PPO 7|49
4423} ascorbic acids] AH8HE 2o zH AW
Fushe Aoz dzislol A syt 2] steam
peeling¥ ¥ o]o] Yojvie WAL peeling® & ¥
ol AH-EE 2 H9] £ Axo] A% 33H A5
of sl A fisle £ tcka ach

2. #8589 X2 total phenol, tyrosine #¥ AU
PPO &4

Al FF9 7HAol QloiM HA A e Hxel 3o
A9 ztele Al 39 AR AAR=A ] 2o F uid
dto g, B49 24 2 33 5 + total phenol, tyro-
sine % 3 PPO¥AE€ 34 sladisict(Table 2),
Table 22 ¥ total phenol ke 4vl7} 755 ug/g
o2 A b4 ko FahE 4305 pug/go 2 A M ¥
skew Gz 4305ug/go =AM bR w@ekoh(p<o.
001). ¥ 7}A}e] F-Foll oE tyrosine YaqL- 4ol
32 100mg 0.13mge] ¥=§ Jehiles, oz
=He 100mge 0.09mge 24 743 #e Fe§ e
Wl p<0.001), =g Warburgiol 23t tyrosine
e #v)7} mgd 0.653 mge 24 7} ¥gko o
Aok mgw 0.503mge.2 4 kA wokeh(p<0.001),
tyrosine $5F H- Aol 3lol A Warburg™oll 2|3 gto]
AL 7o) A oA ke o} & o]f+ Warbur-
g ol 28+ tyrosine 3¢ ol =} tryptophan®
PE B R olulcAte] RS T A
2 AZsle} A}, ¥ catechol?} tyrosined 7124 =
3] F54 71A19) PPO 43 34 A3 b e

CREE I

LEECERTED

= catechol€ 7|32 AHg-313-2=] PPO §4do] of &
koo 4u)7t 71 H& PPO $4€ 383t (p<
0.001).

Hondy&'Y2 Atlantic 9 =1.2] 24| 4% (sibling) 3]
Belchips} Chipbelle, 22| Russet Burbank 7}#joj
414 Russet Burbank”} chg& ZZ¥ch §eojzoz
¢ PPORA® %3192 total phenoedHat o
tyrosine $¥xE ¥tz dHgov Sapers¥z o]E
3ol g ATolA FAE AE el o)z
-8l 4-v]9} Russet Burbank 7zl PPO%4, total
phenol@ &} 9 tyrosined}ako] w4 Vehbm g4y 84}
g 74 & Jeblgic

3. Ax2| #@oll IR o] FYEo} MY Mnte|
H4UBA

54 AAlel ol PAaE A& PHAE 9 3}e)
7} total phenol, tyrosine 2 % PPO #4535 7&
Ao A¥24F olx 913 YalslEA S ofolny
Asted Al F5709] Ao 7hate] YR =AY Alo]
9] 4APAE ABFEA (correlation analysis) ol 2| )
tob®.gket(Table 3).

Table 3o 24-5] 4| 329 Ztatoll iy Bwie] Ax
o Y =4 Alojole vimA L AUVAE ey
At A FFol slojxe Aue A} sy =
o€ PPO(r=0.982) 9} 714 & A4n4E vehy
oo Fatat chaieb= 747} tyrosine(r=0.982) &g
3 total phenol(r=0.993) 3} & 714 Y3} v}
F2 AWUAE el

Table 2. Total phenol, tyrosine contents and PPO activities of 3 potato cuitivars harvested in Korea

Compagsition
factors Total phenol { ug/g) Tyrosine PPO activity (unit/g)
k
Namjak 430215.1 0,13 ©0.152$0.005 95088.610.3  °3417.7:0.4
Sumi 755¢18.0 0.13  0.653:0.004 8405.110.9 . 7348.1:0.9
Daejima 4552 9.0 009  0.503:0.006 4582.310.5  4607.6:0.4

: fresh basls

: tyrosine content {dry basis) by spectrophotometric assay (mg/mg)

a
b : tyrosine content {dry basls) by amino acld analyzer (mg/100 mg)
c
d

: catechol as substrate, dry basis
¢ : tyrosine as substrate, dry basis
a,c,d,e : MeanxS,D.,, P <0,001
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Table 3. Correlation of browning extent with composition factors in 3 potato cultivars harvested in Korea

\ Composition

~—— factors Total phenol Tyrosine PPO actlvity

? Extent of browning -

in 3 cultivars \

All cultivars 0.882
Namjak 0.825
Sumi 0.687
Daejima 0.993

®0.811 ' €0,955
0.982 0.879
0.971 0.982
0.962 0.857

a : measured by spectrophotometer {A440)
b : correlation coefficient {r), P < 0,001

Coseteng 59 772 §%9 Al 7209 A=)
-z AL v 23S vl st AduAE el
Wolokn stdch, iy Ale £F ¢ TR v
24 weoly 2oh Y2 ARgAE el o
% o} Classic Delicious, RI Greening, Cortland %
Mclintosh 28] A= 7} PPO $43 & A4AWAE
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¢ : catechol as substrate
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