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Abstract

pH values in all samples were in the range of 5.04 to 5.32. pH of kanjang prepared with normal pressure(NNPK) was
higher than that of kanjang prepared with high pressure(HPK) and kanjang prepared with steam(SPK). Titratable acidity(TA)
in all samples were found to be 426~7.72 mL. TA in HPK(5.99~6.96 mL) was lower than that in SPK(4.26~5.61 mL) and
NPK(7.32 mL). Reducing sugar(RS) contents in all samples were in the range of 25.18 to 194.81 mg%. RS contents of HPK
and SPK were a similar pattern and were higher than that of NPK. Major free sugars(FS) were glucose, fructose and xylose,
In total FS, SPK was higher than that of NPK and HPK. Major organic acids(OA) were succinic acid, oxalic acid, tartaric
acid, malic acid and citric acid. In total OA contents, SPK(40.38~76.96 mg%) was higher than that of NPK(55.85 mg%)and
HPK(27.78 ~34.21 mg%). OA contents in HPK and SPK were decreased slightly according to the heating time of whole black
bean. The highest percentage of fatty acid(FA) in all samples was palmitic acid(33.28~43.51% as area % of GC
chromatogram), followed in a decreasing order by stearic acid(14.15—~19.16%) and myristic acid(5.93~19.14%). The
composition ratios of three FA to total FA ranged from 5597 to 72.85%. In all samples, there was myristic acid that was

not contained in raw soybean.
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pHY &AL 7134 10 mLE #&le F2] A= pH meter
Fisher, USA)2 ZA34ch ARz F3L 2139 20
nLol]l 284 20 mLE H7}3te] 0.IN NaOHE 7}l pH
330] @ wi7kA HAsta, ol AvlE mL £F
100 mLZ HAIEFATHS,13).

#AF9 A 1 5 mLg 500 mLE B o
2,000 rpmol| 4 2417+ 2wkt & Sep-pak Cis cartridge® A4
AR =9 AASIL 045 pm membrane filter® 33}
3,5-dinitrosalysilic acidDNS) 2.2 550 nmol|& EJEE =
Asted glucose Fo2 FHAFEFHTHS,13).

4 10 mLE F/HS 50 mLE &3t dgde &
7} oF 80%7F HA oeE 200 mLE 7} S Y ¥ 5
33 oS FEAR F FRge 5o 50 mLE2 P43t
At 1 20 mLE o] 3 44 column (Amberlite IR45B,
1X25cm ; Amberlite IRA-120, 1><2.5cm)°ﬂ FaH o2 E1
AlA Z7] 24 15 mL 71 v HF /59 5 mb
& F7)of wigith 7)ol Sep-pak Cigd H2|Et 0.22ym
membrane filter® o33} & HPLC(Waters 510} £35S
o, 7 EAZAL column(sugar pack, 3.9 mm id. X 30 cm),
solvent(water, 3rd D.W.), flow rate(0.5 mL/min), RI detector,
column temp. 90CZ 3} TH14).

254 50 mLE 7)se]

% HPLC(Shimadzu SPD 10A)E EAlEon, 1 E2 Z-i_
<2 column(z-Bondapak Ci3, 39 mm id. X 30 cm),
solvent(0.5% KH,PQ,), flow rate(1 ml/min), UV/Vis detector
214 nm, injection volume 5 05 SFGTH14).

3 mL9} Folch-8-%(chloroform : methanol = 2 : 1, v/v)
100 mLE E33 $ A4 F8t0 et J2oX 308
, 2 BE FHAF &7 FFF 70 mLE
7kt 3 AA3] £ O, WRARGE0)NAM F Fol 2
g &, ofe) & HaA FHHPATEZT
@50)lM FFAZT F5AE AlgT &4 AaTteE
ATAIZl T2, 5% sulfuric acid - methanol 3 mLE 7}3}x
A 8t BB 0TAA 90EZE ghHAIA w2
g 2359tk oA 5% NaHCO; 3 mLE 7135tn 4{ole 2
3 mLE 33] FE3d Aavkig PIA o, AfolE
2 1002 =ojr GC(Hewlett packard GC 5890)2 £43514
o n(15), I BAZAL column(FFAP capillary column, 0.2
mm id. X 50 cm), FID detector(250°C), injector temp. (2507),
column oven temp. (220~240, 0.5C/min ; 20min, holding),
carrier gas(He, 1.0 ml/min), split ratio(100 : D& 3}HTHIS).
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Fig. 1. Changes in pH of kanjang prepared with different
cooking conditions of whole black bean.

NP 2.5, normal pressure(whole black bean cooked at 100C for 2.5 hr)
; HP 0.5, high pressure(whole black bean at 118°C for 0.5 hr) ; SP
4.0, steam pressure(whole black bean cooked at 1007C for 4.0 hr).
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Fig. 2. Changes in titratable acidity of kanjang prepared
with different cooking conditions of whole black bean.
See footnotes on Fig. 1.
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Fig. 3. Changes in reducing sugars of kanjang prepared
with different cooking conditions of whole black bean.
See footnotes on Fig. 1.
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33.58~4128 mg%, 28 51.13~67.67 mg%), xylose(7}+
7.97~29.33 mg%, 61.96~83.39 mg%h) o, 2EHEAE 3
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Table 1. Changes in free sugars of kanjang prepared with

different cooking conditions of whole black bean (mg%)
chm;le High pressure Steam pressure
Free sugars Z:DC) (118C) (1007)
25h 05h 1h 35h 4h 45h
Glucose Tr 8749 6783 16682 16876 17542
Fructose Tr 3358 4128 6151 5113 6767
Xylose Tr 2933 2797 619 7995 8339

Total free sugar T 15040 13708 25629 29984 32647

Tr : trace

|8t

A7 23l FAEA) Be BAT IR 54 F A7)

Abe] greks =A% ZA3NTable 2), T8 F7]4H succinic
acid(1.72--29.01 mg%), oxalic aicd(8.26~17.22 mg%), tartaric
acid(8.54~-13.28 mg%), malic acid(3.62~10.70 mg%), citric
acid(1.72--6.52 mg%)ZA] Al@F7H wE ZF {74 gk

o] ztoly} wo] Uehdth & f714F ke AEZ2H403
8~7696 mg%h)S 3te] AZF ART 71Hgol *o“?ﬂ}%z}

(55.85 mg%)th 7IQEEAH27.78~34.21 mg%)i Azxd A3
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Table 2. Changes in organic acids of kanjang prepared with

different cooking conditions of whole black bean (mg%)
Normal High pressure Steam pressure

Organic acids m‘g (1187) (1007)

25h 05h th 35h 4h 45h
Oxalic acid 1722 981 891 1642 1392 826
Tartaric acid 952 1160 1041 1328 1313 8M
Malic acid 706 782 404 1070 921 382
Fumaric acid 061 051 042 103 Trace 063
Citric acid 172 214 228 652 593 41
Succinic acid 1972 233 172 2901 2546 152

Total organic acids 5585 3421 2778 769 6765 4038

x|t

dg 29 Az 4E ARE 14 $4 F AW
e 24& FHT d3(Table 3), F8 APPAHS myristic
acid, palmitic acid, stearic acid, oleic acid, linoleic acid, linolenic
acid7} HEAct. F&  AWAHE palmitic  acid(33.28~
4351%), stearic acid(14.15~19.16%), myristic acid(5.93~
19.14%)50.0.0, AA Wik o)) 5597~72.85% ¥]&S A
)54

Table 3. Changes in fatty acid compositions of kanjang
prepared with different cooking conditions of whole black bean
(relative area %)

Normal

High pressure Steam pressure

Fatty acids I(”&SLC"‘; (118T) (100)

25h 05h th 35h 4h 45h
Myristic acid 1309 1914 1701 1310 8& 593
Palmitic acid 3328 3544 3415 4351 4145 3589
Stearic acid 1524 1513 1916 1624 1504 1415
Oleic acid 332 - - - - 267
Linoleic acid 337 097 - - 185 236
Linolenic acid 349 366 288 275 178 1.21
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Seo} Lee(16)‘_ A He] AHEAL Z2A]S stearic
acid(49.7%), myristic acid(37.07%), oleic acid(7.49%), palmitic
acid(5.17%), linoleic acid(0.55%)% 3L, linolenic acid®} arachidonic
acide Q5 A gttty Busiged, 2 AAF -
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