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Abstract

This study was performed to investigate changes of chlorophyll and carotene contents by cooking methods and parts of
pumpkin(zucchini, green pumpkin, and sweet pumpkin). The hightest chlorophyll content of 3-parts(peel, cortex, and seed),
all of pumpkin was peel part for chlorophyll contents by cooking methods of all kinds of pumpkin. It was the highest when
cooked by non-batter frying. Carotene was relativity stable with cooking. But in case of sweet pumpkin, steaming cooking
method was reduced carotene contents.

B-carotene of zucchini, green pumpkin, and sweet pumpkin was higher than standard contents.
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Table 1. Appararus and conditions for analysis of chloro-
phyll pigments by HPLC

Merck Model LiChrospherRP-18
(5 um 4.0 X250 mm)
Hitachi L-6000

Column

Pumps A and B

Solvent A 0.005N NaCl in 95% Ethanol
Solvent B 0.005N NaCl in 80% Ethanol
g A(0.005N NaCl in 95% Ethanol)¢} &
ul}l B(0.005N NaCl in 80% Ethanol)& o] &
Gradient Bl A:B=5:95(v/v)oll Al A:B=95:5(v/v)7}A]
1087} gradientdt 1 A:B=95:5(viv)& 25%
7 &Rk
Detector HITACHI 655A
Injector HITACHI 655A-40 Auto Sample
Intergrator HITACHI D-2500
Column 40°C(SHIMADZU Column oven CTO-10vp)
temperature
Flow rate 0.8 mL/min
Injection Volume 50 uL
Detection 425 nm(SHIMADZU UV-VIS SPD-10Avp)
wavelength

Table 2. Appararus and conditions for analysis of
carotene pigments by HPLC

Merck Model LiChrospher RP-18

Column (5 um, 4.0x250 mm)

Pumps Hitachi L-6000

Solvent Acetronitrile:Methanol:Dichloromethane:n-he

xane(50:40:5:5, v/v)

Detector HITACHI 655A

Injector HITACHI 655A-40 Auto Sample

Intergrator HITACHI D-2500

Column 30°C(SHIMADZU Column oven CTO-10vp)
temperature

Flow rate 1 mL/min

Injection Volume 20 xL

Detection

453 nm(SHIMADZU SPD-10Avp)
wavelength
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Table 3. Contents of chlorophyll and carotene with parts (mg/100g)
Kinds Parts Tol. Chl Chl a Chl b Carotene
Peel 34.19+4.09 23.17+2.34 11.02%1.75 4.76+0.25
.. Cortex 0.53+0.25 0.28+0.10 0.25+£0.15 0.18+£0.02
Zucchini Seed & ¢
eed & cortex 0 0.4240.12 0.1640.03 0.26+0.09 0.12+0.02
contact with seed
Peel 5.57+0.28 3.894+0.17 1.68+0.12 0.72+0.11
. Cortex 0.434+0.05 0.27+£0.04 0.16%+0.01 0.70+0.10
Green Pumpkin Seed & ¢
eed & cortex o 0.19+0.04 0.08+0.03 0.11£0.01 1.2640.08
contact with seed
Peel 47.24+1.61 32.661+0.35 14.58%1.26 5.66+0.61
. Cortex 1.25+0.14 0.88+0.04 0.37+0.10 5.4610.14
Sweet Pumpkin Seed & ;
eed & cortex o 0.35+0.04 0.16+0.01 0.1940.03 2442004
contact with seed
Table 4. Contents of chlorophyll and carotene with cooking method (mg/100g)
Kinds Cooking method Tol. Chl Chl a Chl b Carotene
Fresh 8.9410.47 6.5440.37 2.40%0.10 0.89+0.05
Blanching 6.4110.45 4.57+0.34 1.84£0.11 0.80+0.03
Zucchini Steaming 6.5910.18 4.69+0.13 1.901+0.05 0.741+0.03
Frying-A 8471041 5.31£0.30 3.16£0.11 0.68+0.07
Frying-B 8.27+0.34 5.81+0.21 2.46+0.13 0.7210.08
Fresh 5.35+0.31 4.08+0.22 1.274+0.09 0.91£0.04
Blanching 2.66+0.19 1.98+0.14 0.681+0.05 0.68+0.03
Green Pumpkin Steaming 1.87+£0.24 1.11+0.13 0.70£0.11 0.78+0.01
Frying-A 3.234+0.27 2.35+0.20 0.88+0.07 0.83+0.05
Frying-B 3.12+0.26 2.30£0.19 0.82+0.07 0.80+0.03
Fresh 17.994+1.63 14.10£1.26 3.89+0.38 5.4610.43
Blanching 13.71+0.90 10.54+0.69 3.17+£0.21 4.47+0.38
Sweet Pumpkin Steaming 12.82+1.35 9.79+1.01 3.03£0.35 1.26+0.13
Frying-A 8.70t1.65 6.01£1.17 2.69+0.49 4.52+0.21
Frying-B 6.86+1.40 5.23+1.08 1.63£0.32 441+0.12
?
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Fig. 1. HPLC chromatograms of chlorophyll from zucchini.
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Table 5. HPLC chromatograms of chlorophyll from zucchini (%)
Cooking method  P.B-a P.B-b Chl-b Chl-b' Chl-a Chl-a' Phy-b Phy-a UK Total
Fresh 12.52 0.40 12.43 0.40 71.83 0 0.35 2.06 0 100
Blanching 23.86 9.62 7.67 0 44.64 0.87 1.43 6.90 5.01 100
Steaming 21.39 9.99 6.03 1.46 37.45 6.17 2.72 10.79 4.01 100
Frying-A 36.31 16.04 6.42 1.62 32.26 523 0.43 1.38 0.33 100
Frying-B 18.59 0.78 0.45 0.09 78.09 0.44 0.36 1.19 0 100

* P.B-a : Pheophorbide a, P.B-b : Pheophorbide b, Chl-a : Chlorophyll a, Chl-b : Chlorophyll b.

Phy-a : Pheophytin a, Phy-b : Pheophytin b, UK : Unknown.
@3} 718 B T2E 71K chla, b7} HBlelA&e ¥ chlorophyll F=A|e) LS Ve Zlo|th. Fresh 4

448 4 95, 200 o) Frying b E21E ool B
22 %499
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T Uk
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Fig. 2. HPLC chromatograms of chlorophyll from green pumpkin.

Table 6. HPLC chromatograms of chlorophyll from green pumpkin (%)
Cooking method P.B-a P.B-b Chl-b Chl-b' Chl-a Chl-a' Phy-b Phy-a UK Total
Fresh 24.35 0.70 7.54 1.01 63.82 0.67 1.27 0.64 0 100
Blanching 35.48 0.68 0.95 0 0 1.08 13.91 35.71 12.19 100
Steaming 22.98 9.74 3.63 0.62 35.25 7.95 2.88 9.83 7.12 100
Frying-A 45.46 0 30.60 0.67 20.70 0.67 0.81 1.09 0 100
Frying-B 26.92 8.62 6.06 1.30 52.69 1.21 1.96 1.16 0.09 100

* PB-a : Pheophorbide a, P.B-b : Pheophorbide b, Chl-a : Chlorophyll a, Chl-b : Chlorophyll b.

Phy-a : Pheophytin a, Phy-b : Pheophytin b, UK : Unknown.



14(6): 618 ~624 (2004) Zz) e w2 sy 2ol Frzdy Jigd &% Ws) 623
g |
Sweet Pumpkin Fresh Sweet Pumpkin Frying- A
LEI) -
&
Q.
2
| AR R LS LAY LA LR AR MARRS
o 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Retention Time Retention Tim
Fig. 3. HPLC chromatograms of chlorophyll from sweet pumpkin.

Table 7. HPLC chromatograms of chlorophyll from sweet pumpkin (%)
Cooking method P.B-a P.B-b Chl-b Chl-t’ Chl-a Chl-a' Phy-b Phy-a UK Total
Fresh 31.76 9.78 7.28 0.51 50.50 0 0.05 0.05 0.05 100
Blanching 31.95 8.51 5.82 0 46.48 0.12 1.46 4.61 1.05 100
Steaming 35.15 1.43 5.14 0.16 41.28 0.76 3.72 8.97 3.38 100
Frying-A 71.00 1.79 5.74 0 20.62 0 0.45 0.40 0 100
Frying-B 57.15 1.39 5.78 0.65 33.69 0.45 0.45 0.28 0.15 100
* P.B-a : Pheophorbide a, P.B-b : Pheophorbide b, Chl-a : Chlorophyll a, Chl-b : Chiorophyll b.

Phy-a : Pheophytin a, Phy-b : Pheophytin b, UK : Unknown.
. 7 §
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Fig. 4. HPLC chromatograms of a-carotene and B-carotene from standard carotene and steaming green pumpkin.
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