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Abstract Cheongyukjang, a Banga food, is a heavy soy-soup prepared by boiling cheonggukjang, sea foods, and meats.
Soybeans roasted at 140°C for 21.0 min and 220°C for 6.0 min, respectively, were used for cheonggukjang preparation.
Distributions of isoflavones in raw soybeans, roasted soybeans, cheonggukjang, and cheongyukjang were analyzed by high
performance liquid chromatography. The total isoflavones in roasted soybeans, cheonggukjang and cheongyukjang were
about 79-80, 56-65, and 47-50% of those in raw soybeans, respectively. Roasting caused significant increases in acetyl
derivatives and B-glucoside isoflavones, and significant decreases in malonyl derivatives (p <0.05). The major isoflavones
in cheonggukjang and cheongyukjang were B-glucosides. Succinyl-f-daidzin and succinyl-B-genistin, which are recognized
as new metabolites of isoflavones, were not detected in raw and roasted soybeans. Peak areas of succinyl-f-genistin were
higher than thse of succinyl-B-daidzin, in both cheongyukjang and cheonggukjang.
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Table 1. Ingredients used for preparation of cheongyukjang

Ingredients Contents (g) p;:iitt“(lf’:/o )
Yellow soybeans(Cheonggukjang) 150 1542
Water from soy soaking 50 5.14
Large intestine of cow 20 2.06
Mountain chain tripe 40 4.11
Beef shank 50 5.14
Tendon meat 40 4.11
Kneebone of cattle 10 1.03
Dried cod 25 2.57
Dried trepang 20 2.06
Abalone 10 1.03
Dried red pepper 1 0.10
Radish 110 11.31
Meat stock 430 44.19
Soy sauce 4 0.41
Pepper 1 0.10
Ground sesame 2 0.21
Sesame oil 4 0.41
Minced spring onion 4 041
Minced garlic 2 0.21

trileS AHE3IATH £ 0.6 mL/min, BEUiE 058 F<t 15%,
5445 SO} 35%F Z7MA|7|IL, 44-458¢1 15% AN Ao, <F
AslE Sl BEUIE 45-50% B9t 15%= A AEFY
F2 10pL, HAE 32 254 nmo] ATK(18).

olo]AaZEpEe] HHA A= ZHEd wel HPLC #4 peak
area®} UV-Vis spectrophotometer(UV-2101PC, Shimadzu, Tokyo,
Japan) S3=9] Z3ol| oA A& BEAFIAE 83Tt
(13,18).
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Fig. 1. HPLC chromatograms of raw soybeans (a), 140°C roasted soybeans (b), cheonggukjang from 140°C roasted soybeans (c¢) and
cheongyukjang made of cheonggukjang roasted at 140°C (d). ODaidzin, @Glycitin, 3Genistin, @Malonyl-p-daidzin, ©®Malonyl-B-glycitin, ®
Acetyl-B-daidzin, @Acetyl-B-glycitin, ®Malonyl-B-genistin, DDaidzein, 0Glycitein, (D Acetyl-B-genistin, (2Genistein, @3Succinyl-B-daidzin,

@Succinyl-B-genistin
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Table 2. Distribution of isoflavones during cheongyukjang preparation

A EAEEA A 41 A A 2 F (2009)

umol/g dry base

Samples' DE DI ADI MDI GE GI AGI MGI GY GYI  AGIT MGYI TI
Raw soybean 0.11> 044 0.08 1.24 0.16 0.38 0.03 4.01 0.02 0.11 0.00 0.05 6.65¢
140°C roasting 0.10 0.84 0.47 0.39 0.19 0.90 0.97 1.26 0.01 0.08 0.03 0.06  531f
220°C roasting 0.08 0.80 0.65 0.27 0.16 0.84 1.33 1.01 0.01 0.06 0.02 0.06  5.30g
Cheonggukjang

Raw soybean 0.16 1.35 0.08 0.17 0.27 1.20 0.09 0.76 0.02 0.20 0.03 0.03  4.34e
140°C roasting 0.36 0.85 0.02 0.05 0.82 0.85 0.43 0.18 0.02 0.04 0.09 0.03  3.74c
220°C roasting 0.21 1.42 0.04 0.06 0.34 0.93 0.66 0.11 0.02 0.19 0.03 0.06  4.08d
Cheongyukjang

Raw soybean 0.06 0.94 0.06 0.23 0.07 0.72 0.11 0.74 0.02 0.28 0.02 0.01  3.25ab
140°C roasting 0.21 0.64 0.22 0.09 0.39 0.64 0.50 0.33 0.02 0.08 0.02 0.03  3.15a
220°C roasting 0.20 0.66 0.30 0.08 0.40 0.62 0.64 0.26 0.02 0.09 0.03 0.04  3.33b

! Abbreviations:

DE, daidzein; DI, daidzin; ADI, acetyl-B-daidzin; MDI, malonyl-B-daidzin; GE, genistein; GI, genistin; AGI, acetyl-p-genistin; MGI, malonyl-
B-genistin; GY, glycitein; GYI, glycitin; AGYI, acetyl-B-glycitin, MGYI, malonyl-B-glycitin; TI, total isoflavones. *Average of triplicates

(n = 3).? Different letters indicate significant difference (p < 0.05).

Table 3. Concentration (Lmol/g) and relative percentage (%) of isoflavones during cheongyukjang preparation

Samples Aglycones B-Glucosides Acetyl-B-glucoside Malonyl-B-glucoside
Raw soybean 0.29¢ (4.31%) 0.93a (13.98%) 0.11a (1.61%) 5.31(80.11%)
140°C roasting 0.31d (5.79%) 1.81d (34.12%) 1.48f(27.80%) 1.71e (32.29%)
220°C roasting 0.25b (4.76%) 1.71c (32.18%) 2.00g (37.75%) 1.34d (25.31%)
Cheonggukjang
Raw soybean 0.44¢ (10.21%) 2.75g (63.24%) 0.20b (4.62%) 0.95¢ (21.94%)
140°C roasting 1.20h (32.07%) 1.74c¢d (46.47%) 0.54¢ (14.58%) 0.26a (6.88%)
220°C roasting 0.57f (13.91%) 2.54f (62.42%) 0.74¢ (18.14%) 0.23a (5.54%)
Cheongyukjang
Raw soybean 0.15a (4.57%) 1.93¢ (59.47%) 0.18b (5.64%) 0.99¢ (30.32%)
140°C roasting 0.62g (19.55%) 1.35b (42.89%) 0.73d (23.27%) 0.45b (14.29%)
220°C roasting 0.62¢g (18.53%) 1.37b (41.12%) 0.97¢ (29.03%) 0.38ab (11.31%)

'Different letters are significant among the same chemical forms of isoflavones at 0.05.
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Fig. 2. Peak areas of succinyl-f-daidzin and succinyl-B-genistin
during cheongyukjang (Cyj) preparation. RS, Roasting; Cgj,
cheonggukjang; ND, not detected. Different capital letters and small
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