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Effect of Various Cooking Method

on Pectin in Vegetables
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(E 1) Korean vegetables used in this study.
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Green pepper
Green pepper leaf
Kwari pepper
Welsh onion(large)
Garlic

Radish

Radish leaves
Water dropwort
Chinese cabbage
Chives

Leaf lettuce
Welsh onion(small)
Cabbage

Edible burdock
Red pepper, dried
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Wl ko] < 2>9F 22 2702 Fol7|(boiling), HIX|7](blanching), % 7](stea-
ming), 3571 (stir-frying), 7 71(baking)dFA ). ZE|A|7HS du]dd S B3 AFHsH] A
At A2 HoS W2 ekl en x8 7|3 Bel7], "iA7], A 7]= propane gas

E AH83lR A #7119 w71 electric frying pang AHE-SFSATH

(E 2) Cooking conditions of vegetables in this study.

. S . Heat Cooking sample
Vegetbles Cooking methods Cooking time  Weight(g) mediator form
Chives  stir-frying 2min 80 oil 4ml 2cm segment
. . cut into a half
Cabbage  boiling 20min 150 water 1L and shred
blanching 5min 150 water 1L
e . . cut into a half
stir-frying 2min 80 oil 5mL and shred
Water - iling 5min 100 water 1L
dropwort
blanching Imin 30sec 100 water 1L
Pepper  stir-frying blanching .
leaf (after blanching) Imin 2min 30sec 70 oil Sml
blanching Imin 30sec 70 water 1L
Kwarl = i frying 4min 90 oil 10ml
pepper
boiling(from cold water) 8min 90 water 200ml
Radish  stir-frying (after boiling)  boiling 4min 200 water 50ml shredding
frying 1min oil 3ml
boiling 10min 200 water 1L dice
steaming 5min 200 water 1L shredding
Garlic  stir-frying 4min 100 oil 3ml cut into
boiling 5min 130 water 500ml three parts
baking 4min 100
Edible e . . cut into 5cm
burdock stir-frying 6min 100 oil 6ml segment and shred
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9o} o] ZulE AL 2H ALSL 27 ALdM 19 air dryingAlZ] F
DT A2/9A(T0°0) 1A3F A2A 7 A8 A28 247](anke&Kunkel GmBH
u. CoKG IKA-Weak. Germany)Z ©]-&-d}o] 45mesh® 7+ 3 polyethylene® ol Ho} desi-
ccatord]] EFslAA] A& ALY

O "HEe|Z 2Me 25t A|IR MXE| (Alcohol Insoluble Solids, AIS H=x)
Ao B0 A ARAZE2HE E5EY G2 S AASH] 98] AOAC 373

WYL Algale] gL B84 EA (Alcohol Insoluble Solid, AIS)S FZalglon 1

A& 2goll 80% ethanol 300mlE 3 7}8Fal magnetic stirrerg ©]-§-3t] 307t
% Buchner funneld £3 32Qlod3}alm k&0l 80% ethanol®} acetone 30ml

2 7lste] AT o|Z2A dto] AL AISE airdryingAlZ] E 70°C AZ7|A 14]
et AEAIA ARlde] FY2 93 AlRE ARSI

g, starch7} B& vh2o] 7% Held 2o oA Samuel’e] WPHol wa} AISS
a-amylase* 2] & &l T2 stir—frying??} ofal o] 7 fol= E&A Mol AS5H A &
A g wEE 2ol Saunder” 5] Wl whel 212 Al A T
@ HEeld Z2lo =& U

ot o] HRldS a5 &5 wet Al 2FoE o] Y7 ech
Q 7183 #" (Hot Water Soluble Pectin, HWSP)
AIS 0.5g5 Hlo]Adl| FH3laL oI7]o100mle] SHTFE B B F2olA 1A 3
AZIF BZE AT o] Akl 185 X goll A 1AIRFERE A4lie] ARl & 45
5tod, methoxy groupe] ¥4 #& E4 7H/d A (HWSP)E 31Tt
Q1AF 71844 #¥ld (Sodium Hexametaphosphate Soluble Pectin, HWSP)
HWSPE #3l1 B8 AAES Hlo|F o 7|2 o47]d] 0.4% sodium hexameta-

phos-phate £9-5 100mIE H7}3F & detl S Al Lofa] 4A17F W] AlZ1 & 785 X

(
=

W0

S
=

©

goll A 1AZHESE 94 EElsta AedS Fdte] HlwA W methoxy groupe 7171
AF 2% A=A HXSP2 ettt
© 94 714 Fel & (HCI Soluble Pectins, HCISP)
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HXSPE Hstn F& AHES vlo|Ad &7 & o§7]9 0.05 N HCI 100mlZ
A7bete] B F2olA 1AI17E B SFth Wzh £ 785 X goll A 1A17HE<t 94

2] A7l & A5 ds #Hsle, o] 95 protopectin®l HCISPZ #2313t}
X

McComb3} McCreadys)Q] Wi wel el S o2 2ol A FsETh

oro] 7h wio 2 A HWSP, HXSP, HCISPY] 8 &S 247t Im1¥ #3te] 15ml
4o Ao Ytk 9710l 95% FAHE emlH Hrlete] 7S a
e FxolA 1583 7Hdsiinh ¥z £ ZF Al@ el carbazole reagent(0.15g9] car-
bazole= 100mle] absolnte ethanolol] =<1 A)S 0.5m1¥ #7383 t.carbazole reagentE
A7hek 7b el gllS Aofx 2587 WA|AIZ

)

E &
T

i
iy
flo

22171 & spectrophotmeter (Phy Unican SP
6-400 Uv)Z AHg3lo] 525nmell A F3 =2 =335tk ol blanke Al StHAL 1ml2]
absolute ethanole AM&-3te] HAelz} FUXHA =R ST EF342 monohydrogala-
cturonic acid 0.001% (10ug)~0.035% (350ug) &S 9} 2 HhHo g Aesl, =

Az spectrophotmeterolr] FF =2 =4 te] 2HA3sl%The] EFTA S o] & o}oq
7 AR e Y% FEe AN A,

2. EA|XA2| (Statistical analysis)

2 AFoA ZE AEZAI= One way analysis of varianceol] 9] #4F EA4%¢lom
FAIX 2] Statitsicgraphics program-= AH&-SFATE 2F Ht 7] f2]/d %2 Duncan's
multiple range testel] ]3] HAAIE o BE o FAL P<0.055ol A HwE AT}, Pear-

son's correlation coefficientE T-3fo] A AA S A

B AP HUPRE /b $Ho2 el BYsgE mAS oA

o
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i
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high methoxy pectate® T’ %= hot water soluble fraction(E57H8-d=&l = HWSP)¥}
Ca¥} Mg9| pectate saltZ T =™ 0.4% sodium hexametaphosphate 2 5% %= hexameta-
phosphatesoluble fraction(Q14H7H-"d =&l = HXSP)¥} protopectin &2 =] ¢l 0.05
N HCI §9 22 FZ%+ HCL soluble fraction(FAH7He-A#HEl= HCLSP)<] 3&E-g o8 #z
A s

AuAze] DEEIE Al F A8 G 2 AP P <E B3} 2ok 4% Ak F
2%R ek Fagol Aolh Yot T 129/

el g2 (.89-2.75g/100g2] M= A
100g FEIAT. Aot F AL FFe 089502 /M R Fhe »}Emm w3l e

(E 3) Contents of pectic substances of vegetables in dry weight

(9/100)
HWSsp! HXSP? HCLSP? Total pectin®
Chives 0.48+0.02” 0.42+0.05 0.370.01 1.270.02
Cabbage 043+0.07 0.29+0.01 0.48+0.04 1.20£0.05
Red pepper 0.48+0.06 0.42+0.02 0.33£0.03 1.23+0.04
Leaf lettuce 0.330.03 0.4020.01 0.360.05 1.09£0.02
Water dropwort 0402001 0.350.02 0.49+0.01 1.24+0.01
Pepper leaf 0.55+0.02 0.49+0.04 0.36+0.02 1.40+0.03
Kwari pepper 0.55+0.02 0.60£0.01 0.42+0.04 1.570.02
Green pepper 0.63£0.05 0.55£0.03 0.40£0.01 1.58+0.01
Welsh onion, small 0.330.03 0.26+0.01 1.30£0.02 0.890.01
Radish 049+0.02 0.41+0.02 0.40+0.04 2.30+0.04
Radish leaf 0510.01 0.35+0.01 0.40+0.06 1.26+0.03
Garlic 0.890.01 0.370.01 0.35+0.02 1.610.01
Welsh onion, large 045003 0.370.02 0.430.02 1.25£0.02
Edible burdock 0.65+0.01 0.370.05 0.40+0.03 1.42+0.04
Chinese stalk 0.98+0.02 0.81+0.02 0.68+0.04 2.47+0.02
cabbage leaf 0.81+0.04 0.70£0.01 1.24+0.01 275+0.01
average 0.9020.10 0.78+0.09 0.960.05 2.64+0.02

1) HWSP: Hot water soluble pectin

2) HXSP: 04% sodium hexametaphosphate soluble pectin
3) HCLSP:0.05 N HCL soluble pectin

4) Total pectin = HWSP + HXSP + HCLSP

5) MeantS.D
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IF F e F A" e F2 aFdA MY BEa #elaFe Fuse e
Hsgon], 3 & AE tiske Hege] dvte] Anch BA eyt
Al 712 R EE9 Hl&2 ZF ALdA gk v S BT 22y vks
oA 47HeA HEgtEko] QIAFEA HEloly dAabted FE S EEY dA5H =
stoml, W% U3t RelHE Garted ARgFel A51e ARG Fot a8
Aeganc AR A etk R A% EMe 957184 Augel,
Aol = GAHeAd HElsheko] Z42b A Yehgeng olgjs 22 RY w5 7)<
R ZATHE AR SAo] BES & b 9
(E 4) Contents of pectic substances of vegetables in fresh weight
(mg/100g)
HWSP" HXSP? HCLSP” Total pectin”
Chives 53.8+15” 47.0+0.2 414402 1422409
Cabbage 31.8+0.1 21.2+0.5 35.0£0.1 87.610.6
Red pepper 388.8+2.9 340.2+2.7 267.3+1.9 996.3+2.4
Leaf lettuce 20.8+2.9 25.2+0.3 22.7+0.2 68.7+0.2
Water dropwort 30.8+0.1 27.0+0.1 377101 95.5+0.1
Pepper leaf 121.0+0.8 107.8+2.4 79.2+0.9 308.0+1.9
Kwari pepper 76.5+1.1 83.4£1.3 58.3£0.3 218.2+1.2
Green pepper 98.3£1.5 85.8+0.2 62.4+0.6 2465114
Welsh onion, small 28.4+0.1 223104 25.8+0.2 765104
Radish 49.0+0.2 41.0£0.3 140.0+0.2 230.0+0.3
Radish leaf 86.7+0.7 595+1.4 68.0+£2.8 2142420
Garlic 336.4+3.4 139.9+0.3 132.3+2.2 608.6+1.9
Welsh onion, large 45.0+£0.3 37.0£0.6 43.0£2.0 125.0+£1.5
Edible burdock 148.9+0.5 84.7+0.2 91.6+1.1 3252409
Chinese stalk 88.2+1.0 72.9+0.3 61.2+0.2 2223+1.0
cabbage leaf 421+0.3 36.4£0.5 64.5+0.6 143.0+£0.9
average 65.2+1.7 54713 62.9+1.5 182.8+1.1

1) HWSP: Hot water soluble pectin

2) HXSP: 04% sodium hexametaphosphate soluble pectin
3) HCLSP: 0.06N HCL soluble pectin

4) Total pectin = HWSP + HXSP + HCLSP

5) Mean * SD.
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(E b5) Effect of cooking methods no fractional contents of pectic substances
of vegetables(mg/0.5g AIS)

HWSP HXSP? HCLSP? Total pectin”
Chives
raw 3.010.02” 2.610.04 2.34:0.01 8.02
stir-frying 3.29+0.03 2.50+0.01 1.92+0.02 7.71
Cabbage
raw 3.55+0.01 2.49+0.04 3.97+0.01 10.01
stir-frying 411+0.02 2.32+0.01 3.10+0.04 9.53
blanching 3.85+0.05 2.13+0.02 3.22+0.02 9.20
boiling 3.80+0.1 1.62+0.01 2.56+0.01 7.98
Water drop wort
raw 2.46+0.05 2.15+0.02 2.96+0.02 757
blanching 2.85+0.03 1.77+0.03 2.58+0.01 7.20
boiling 3.01+0.01 1.91+0.02 2.06+0.01 6.98
Pepper leaf
raw 3.90+0.05 3.44+0.02 2.96+0.02 9.90
stir-frying 451+0.03 242+0.02 2.58+0.01 9.21
blanching 4.50+0.04 2.73+0.02 2.27+0.01
Kwari pepper
raw 3.29+0.02 3.59+0.01 2.52+0.06 9.40
stir-frying 3.65+0.02 3.40+0.01 2.04+0.02 0.09
boiling 3.71+0.01 3.22+0.1 1.98+0.01 891
Radish
raw 3.81+0.02 3.22+0.04 10.96+0.02 17.99
stir-frying 4.98+0.02 3.96+0.01 9.12+0.01 17.06
boiling 4.40+0.01 2.72+0.02 9.08+0.02 16.20
steaming 4.86+0.03 3.01£0.01 9.63+0.01 17.50
Garlic
raw 7.92+0.04 2.30+0.01 3.08+0.02 14.30
stir-frying 8.75+0.01 2.97+0.02 2.29+0.01 14.01
boiling 8.40+0.01 2.66+0.02 2.49+0.02 13.55
baking 8.86+0.02 2.70+0.01 2.16+0.01 13.72
Edible burdock
raw 5.83+0.04 3.27+0.02 3.61+0.03 12.71
stir-frying 6.43+0.02 2.56+0.01 2.72+0.01 11.71
*Neans followed by same letter art not significanmtly different at the level using Duncan’s multple
range test.

1) HWSP: Hot water soluble pectin

2) HXSP: 04% sodium hexametaphosphate soluble pectin
3) HCLSP: 0.06N HCL soluble pectin

4) Total pectin = HWSP + HXSP + HCLSP

)

5) Mean = S.D.
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Abstract

The contents and physicochemical properties of fiber in 15 kinds of vegetables being
consumed commoly in Korea were investigated, and the effects of various cooking and
Kimchi fermentation) on fiber were studied. Contents of total pechin in raw vegetables
were 0.89-2.75g/100g, and most were 1-2g/100g, on dry weight basis. Considering each
fraction of pectic substances, the content of HWSP of vegetables ranged in
0.33-0.98g/100g, HXSP, 0.29-0.81g/100g and HCLSP, 0.30-1.40g/100g. HCLSP of three
pectic fractions showed the greatest variation according to the kinds of vegetables. Every
vegetables showed similar contents of three pectic fraction. Cooking decreased total pectin

content in all vegetables regardless of cooking methods and the greatest reduction was
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observed in boiling. Among three pectic fractions, hot water soluble pectin(HWSP) increa-
sed, and sodium hexamtaphosphate soluble pectin(HXSP) and HCL soluble pectin(HCLSP)
decreased.

Key words: pectin, vegefables, HWSP, HXSP, HCLSP
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