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Abstract

In this study, we analyzed the nutritional composition properties of soybeans and the organic acids, amino acids and
volatile flavor compounds of fermented soybean products. We used five soybean cultivars including Pyeongwon, Jinpung,
Saedanbaek, Saeolkong and Cheonga for this experiment. Physicochemical analysis of soybeans, showed that the cured
protein and fat contents were 35.12~45.12 and 14.26 ~20.14%, respectively. The rank order of major organic acids was
lactic acid > acetic acid > fumaric acid, with Saedanbaek being the highest. Total amino acid content of the samples was
358.12~657.28 mg/100 g, and glutamic acid, alanine, cysteine, valine, leucine, histidine and arginine were the major amino
acids. We identified a total of 34 volatile aroma-compounds, including 7 alcohols, 7 acids, 7 ketones, 5 phenols, 2 esters,
1 furan, 4 pyrazines, and 1 miscellaneous compounds. As a result of this, could be applied to determine the suitability
of cultivars and the quality for the process of the fermented soybean products.
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M =2 Aol 7ted B oFsl, 7154 A3t 5= LBk Al

o] o]fojA 1L JoH, I F §F FANME 5T

B(Glycine max L) Sa3 AF2AE=A 2o wt = 5= MEslr] fIe A7 A&HH 0= o]FoA|aL ik
5,84, 5 UE daﬁ o|8SAL AH 5 AT WAFA (Back 5 2006; Ha 5 2013; Kim 5 2017).

Z Az AR 2A thoFstA o]-&E o] YtHEom S 2009). SHH, 32 0]83t gralEe washs FAoA nYEQ

ol= AR Ty Aol FEoEaL Frotu| it a4 —JOH B3j=]o] amide, polypeptlde peptone, polyglutamate

YR EHAE gHeFo] 591, phytic acid, lecithin, saponin, 3 7o JFHEAS YASHAY 2T 7= S A=
isoflavone, oligo saccharides, phenol 3}3H& 5 TFst 7154 9] Z3o 93 847} IrkKim 5 2011). o|#3 g
EZo] HAHA I A¥AZE thHskE Y QckHa 5 AEHL 3PQ ]'(Cassﬂeth & Vickers 2003), (Cho 5 2000)
2013; Jung - 2016). o]of w2t AFA| A= R FALSE A8 A% (Moon S 2011), HL3)(Kim S 2002) S-2
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S7h U, A 54T o] §ES FAPATIIE Beka o
A AtH(Zheng 5 2011). 13y, WaIAOf A alcohol,
pyrazine, phenol, aldehyde, $+33}3HE, 4 Yo} 38HE &
e B0 WAEI] B8] WAE FUslo] AR 4]
zﬂz o @Yoz gk YOri(Allagheny 5 1996;
5 1999), o] WAlol That Ae ATE B v U

(Youn 2002). 71 Qo= F a0 #WI A4 2= R v
AEO] EX(Lee S 2014; Sirilun 2017), FAFSHA (Akitha =
2009; Park 5 2016; Yang 5 2019)3} 7|54 A& &2
(Son & Lee 2011; Choi 5 2017; Kim 5 2017; Cao & 2019)
37148 EX(Park S 2007; Park S 2017) So0] BT 1
o, 358 F B9 S43 $aBel 540 @7t v
(Shin 5 2019)F A oF1 R Aol.

2 7ol A58 Fo AMIET o E5E 3 Y

[e] =
A2 54 2ARIe] JREOE ST B EF AL
4 7% AR BEHIA T E5E TAHE 9 Ba 0|

S ofeldl 9 IR 2HS EASI

ME e

T HaE Alxe F5E 35 44 FAlske] 222 +
1C)IA 15417 =309 t2 302 57t = 71 shlem,
o]& 11¢Z7]E 7| (BF-60AC autoclave, Biofree CO. LTD,
Seoul, Korea)E ©0]-&35}o] 121°Col| A 30& &9t SR
ZAE BL AT oo} S AT G NFE 27
(OD: 0.5, 10° CFU/g, CFU: colony forming unit)S Z+2} 1%
(w8 B30 F A o8 BE AERE AR
27 x 1.8 cm)of] ©ol 27} 38°C°]I’_, SE7F 70%9] HaAl

oA A7 HEAA F HEEL AZSATHLee S 2014,
Shin 5 2019) ARG e AR A 2R gd &2
5ol 4t AoF AHZ Bacillus amyloliquefaciens
528 ALBBIct B2 2017d0] A B 3t GRE
o7 Fo= HY(Pyeongwon, Miryang, Korea), Z13(Jinpung,
Miryang, Korea), AjTHil(Saedanback, Miryang, Korea), A&
(Saeolkong, Miryang, Korea), %] o}(Cheonga, Miryang, Korea)
5 sEF2 AHslelch

2. B34 =0l YR =X
A8 B ETY SLYFL ML EZ7](AND MX-

50 moisture analyzer, Tokyo, Japan)& ©]-85}0] =735} 0
), 22 Micro-Kjeldahl S Za1 2 sho] Hafj7]
(Tecator Digestor auto, Foss, Denmark)@} X5 Thill ] HA47]
(2300 Kjeltec Analyzer Unit, Foss Tecator, Laurel, MD, USA)=

oo e 2agE
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A A5t A Soxhlet $2%7](SoxtecTM 2050
Analyzer Unit, Foss Tecator, Hoganas, Sweden)E 0]|-8-5}o]
diethyl ether® &3] FFalg o, 2322 600C 2H
3o 2 A7|352(A7]|3stE DS-84E, Dasol scientific
Co., Ltd, Hwaseong, Korea)E ©]-&5} it} EFrslE-2 100 &
FHO|A &, 2o, 22, 23 ES W gk EAIS)H

At Woo E 2018).

X

= 2 A2E AR 1 g&
22210 mLE Z7) A =0} 1H(Sonicatior,
BKUP-600N, Biokonvision)E *]2|5}0] 0.2 pym membrane
filter(Merck Millipore)= oJi}gt th2 A|H-EH 07 3}t
8714t B2 HLB Sep-pak CI8 cartridge(Waters Co., USA)
of &31}A|4 HPLC(Dionex Ultimate 3000, pump, autosampler,
USA)E ol&sto] A5ttt &40 AMEE  column
Aminex 87H(300 mm x 6.5 mm, Waters Co., USA), mobile
phase= 0.0IN sulfuric acidE A5l T} Flow rate= 0.5
mL/mn® & 3}%11, injection volume2 10 puLZ 3s}o] UV
detector(Shodex RI-101, RefractoMAX520, Japan)ol| A 7A<3}
At EEFEL citric acid, lactic acid, fumaric acid, succinic
acid 2 malic acid(Sigma-AldrichyE AR5} ThHLee 5 2014).
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259 3 UR2O) 2 o)At Beke ofulieAt A
A]7](HITACH L-8900, Post-reaction type)S ©|-85}o] 24
ot 52 AR AR 02 g2 %5} ethanol 5 mLE 7|5}
I, IANZE B AR & A4EE(10,000 rpm, 10 min,
Hanil; ULTRA 4.0, Seoul South Korea) S} t}. A6 H-& rotary
evaporator(EYELA A-3S, Rikakikai Co., Ltd., Tokyo, Japan)=
7 ==3519th o] 552 0.02 N HCI 20 mLo] &=o]1t
108} 3]445}od 0.22 um membrane filter(Merck Millipore, Darmstadt
Germany)& o]F}slo] 9] 2708 BA5ATHLee 5 2014).
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5. 258 2 wago| ! D
39 3 Y9 PIYE BYS GOIRACEIIO,

Thermo, USA)/MS(TSQ8000, Thermo, USA)S o|-&5}o] 4]
ShiCHPark 5 2017). 240 ALEE AL DBWAX 2
(Agilent 60 m x 025 mm, W& F7 0.5 y5mOE QB 2 &
50COo|A] 240CE 39, injector®] 2= 240C 0|31l
AF A3 AE7)9 AM2EE 250CE 5Hth 7|9 E
322 SPME(solid phase micro extraction) B2 ARES}S
11, fiber= carboxen/polydimethylsiloxane fiber(CAR/PDMS, 75
mL, Supelco, Bellefonte, PA, USA)°o| Z & Z-E& 0]&3}%
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o} 2 ZH 5 injectoro]] 5E F9F X A|A NIST library
(Mass spectral program, version 4.5, USA)E 4 o]-&313itt.
S SES AL GO/MSE U2 mass spectrum =
Wiley 275 data base= library search3t A3}+S o]-85to] 573
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6. SHAEZ

2 A9 Aol thgk Hlo]H+= SPSS package program
(version 12.0, SPSS, Chicago, IL, USA)S o]-&35}o] H4 U
REHAE ARESHIT o]of iRt w42 one-way analysis
of variance(ANOVA)Z H|15}9 1., Duncan's multiple range
tests AAISHO] 5%(p<0.05) 2 oA Bt 7 HSH| L
£ Axsigosi g lotul it 15 At Ao, 7 &
4= ko) AEAE B
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6.55~7.86% += Oi A]§7}_,] 2}o]7} 01041—,} 5‘—%‘@‘1
T *Hq““ﬁr A ego] Zhzt 45.12% D 42.14%E 7P A

Uehgon], Beo] 35.12% 7P WA vehgth 224
FFS I Jo] 20.14%2 71 £k, @ ghgo] &94d
Aol 1426%= 7 WA Uehdth 232 A2 525~
4.66%0]1 P oH, ELSEL 2837~33.43%2 AN QT

ruL4

Kim 501401 ©J5hel Ak} Z- Tghud B0z g
A el dolsk Am, A Fgol e EAS Zhgirky

Hsto] & A3 Ao} FARSHITE. ERL, Medic 5(2014)
o] HyojA hild kRS B 40~41%0F glycinin U

conglycinin 5-9] AT o] L ek HHH,

=g - A4 .

234 4 B QeI
ol ¥ AT sEFC] T Yol W 3938% et
U A9 fARE ATEA T o] £248 A T
o] Wob A Bt olefat HEe| Hol EE
wet e 2 EFoleks AuAL, e, e
7], e 2L = 5ol whet Folsk girky Hud
It Woo S 2018).

H T USE9 RUIA

F5E T 9RE UM T ST 2, lactic
acid, fumaric acid ¥ acetic acid 3Z&2] §-7]Ato] A

™, citric acid?} malic acid= &7 <5 3 tH(Table 2).
TFLE lactic acid’} 7V & S HEHUAL, T F52
2t Azt Ahggo) 71 E9kow, 1 deea Ao,
B, 2% w02 et ozl AT Yon S2002)2)
Ao A A=A+l FF o lactic acid®?} acetic acid’} E-©0] ]
o g fgo] HEH A= 12}t Gil 5 (2016)°] AFolA F
S Tast 39 A starer?] FFoF Qo] lactic
widZt 7Y 5O FFS UeRpITt Bsh fARIC
T3 Oh 5(2003)2] Aol A citric acid?] A9 Y7 Zoj=
Bo] gHgEo] QAT B WEAHA vAEo] oA Y
o7 o|8E A FZA3] ZAAE I, lactic acid= W FA HAL
ol oJaf AAI =™, acetic acid= Bacillus sp.o] 2802 &
Zfele Aoz HuEgT geby B WaEo] §714 we
of Aol g 9 YA Bk ojet T EF| Aol

oA 71QIs Fo2 ke,

3. E5¥ 2 was0| K0j|cAt
29] ol iAbe JeFELt oheh, e WAL A%kES

&5 Fol1, &5 T s} GAtet B4 5 A3 A
& A5 AT (Zheng 5 2011). FFE T ‘:,‘4_‘33.4 S&lotu]

WA RS 273 ATHe Table 3004 B uje} 2}, of

Table 1. Proximate composition of moisture, crude protein, crude fat, and crude ash according to cultivars

Cultivar” Moisture (%) Crude protein (%) Crude fat (%) Crude ash (%) Carbohydrate (%)
PW 6.680.15% 35.12+0.38" 20.14+0.56" 5.04+0.22° 33.02+0.33¢
Jp 6.5620.09° 37.24+027° 18.21+0.83 4.66£0.09° 33.33+0.32°
SDB 7.010.24° 45.12+0.55% 14.26+0.43° 5.24+0.31° 28.37+0.30°
SOK 6.55+0.21° 42.1420.42" 16.7620.67° 5.25+0.18" 29.3040.37°
CA 7.86+0.35° 37.27+0.62° 16.430.78° 5.01+0.38 33.43+0.54°

F-value 161.16™ 5,839.21™ 2,803.18™ 234.43™ 7,803.89"™

Y PW: Glycine max L. Pyeongwon, JP: Jinpung, SDB: Saedanback, SOK: Saeolkong, CA: Cheonga.
? Means with different letters within the same column are significantly different from each other at p<0.05 by Duncan’s multiple range test.

ok

% Significant at ~" p<0.001.
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Table 2. Organic acid contents of fermented soybean products according to cultivars
Organic acid (mg/kg)
Cultivar”
Citric acid Lactic acid Fumaric acid Acetic acid Malic acid

PW ND? 4,125.20+285.62% 1.6620.08* 2,999.10+89.36" ND
P ND 4,254.05+426.41% 2.10+0.05° 1,084.49+57.62¢ ND
SDB ND 6.290.90+557.38° 7.13£0.10° 2,237.93+34.56° ND
SOK ND 5.367.524557.24° 4.5240.16° 2,166.35+26.54° ND
CA ND 4,554.18+624.38° 1.56+ 0.22¢ 3,011.72429.35 ND

F-value - 56.79" 2,628.43™ 1,404.24™ -

Y PW: Glycine max L. Pyeongwon, JP: Jinpung, SDB: Saedanback, SOK: Saeolkong, CA: Cheonga.
2 ND: not detected.
% Means with different letters within the same column are significantly different from each other at p<0.05 by Duncan’s multiple range test.

4 Significant at

skeok

p<0.001.

Table 3. Free amino acid contents of fermented soybean products according to cultivars

(Unit: mg/100g, dry basis)

Composition Cultivars

PW P SDB SOK CA
Aspartic acid 2.16 425 1222 5.76 3.08
Threonine 7.46 4.03 9.27 11.02 12.25
Serine 1.11 0.36 1.71 1.86 1.92
Glutamic acid 56.04 4452 67.09 61.54 52.74
Proline 6.47 3.15 9.58 10.11 15.76
Glycine 5.19 3.34 8.73 8.31 8.98
Alanine 2261 11.65 51.08 35.55 32.54
Cysteine 19.20 25.58 4498 49.56 51.87
Valine 7.49 5.03 15.07 34.85 30.81
Methionine 0.41 0.30 1.23 3.65 5.46
Isoleucine 0.99 0.74 2.09 4.53 6.19
Leucine 9.04 421 10.77 21.26 26.35
Tyrosine 223 2.87 8.39 2235 21.31
Phenylalanine ND? 0.48 228 5.17 3.78
Histidine 11.22 4.69 30.40 34.81 26.42
Lysine 7.58 537 12.20 10.11 13.47
Arginine 0.95 10.38 174.00 66.75 45.19
TAAY 386.7 467.16 657.28 387.19 358.12
EAAY 44.19 24.85 83.31 125.40 124.73

Y PW: Glycine max L. Pyeongwon, JP: Jinpung, SDB: Saedanback, SOK: Saeolkong, CA: Cheonga.
? ND: not detected.

9 Total amino

9 Total essential amino acid(Thr+Val+Met+lle+Leu+Phe+His+Lys).

oleqt SRS
U]l Ak A

acid.

glutamic acid”} 717g @o] A&E% UL, F of
o] 657.28 mg/100 gO.& 7}& =qrom, 7

S-07 ZEo] 467.16 mg/100 g, AJ-&F-0] 387.19 mg/100
g, o] 386.70 mg/100 g, Ao} 358.12 mg/100 g £=0] ]t
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o] iAte] A, METoE AZ
Stowl, Welo] 717 e PG
b % Ul gFe e e
aspartic acidZ Aehaio] 7}AF =931, 22112 valine, methionine,
isoleucine, leucine 2 phenylalanine® & Aj-&-g0| =3toH,
RS alanine, glycine X lysine @ 2 Afjghilio] 714 =2 3t
F2 U olE gt 2= Gil 5(2016)9] EalofjA &
58 Zo] felofu Al ZY3t A3, EFITt Aol 9
AAITE, glutamic acid7} 7Hg Wkt Hilop & A Axt
o FAFSHATH ESF T2 559 & 5440 oA
Ao B == 5/ o] HE2A UeiuET, ol
ogRt 3ol o5 o] 7 ofmfiAte 2 EafEH
A 572 92 Bd5hk= A= protease?] B4Vt A
o] &= AL g HSHIth(Shin 5 2019). WEhA T F5HE
g So olm|iAl 280 o E RS ttal 3F 7154 S
o] A& F4S AR =Y F83% 34EA HEHO|oF
g Zo|th

agol /M %
Wa g ol opy

Uk glutamic acid®}

B
k. 3

=

BA5 Aut= Table 40| A E
= v} st ZTAE 2Ao] oo 29] AH=—0856,
p<0.01) lactic acid(r=0.959, p<0.01), fumaric acid(=0.954,
£<001) 2 & o] L AHG=0.798, p<0.01)°] &} &L oFo] A
TS B AR lactic acid(r=—0.836, p<0.01), fumaric
acid(r=—0.782, p<0.01), "o}u| L AkG=—0.584, p<0.05), &

—

=g - A4 .

=Rl LAl E oI QFs} 3] 7|

O}H]}L*}(F—O 606, p<0.05)°ll tish &2 JHBAE HEH
At} 23| E-L lactic acid, fumaric acid, acetic acid, Z<=o}u]
Ak gl & oAbl dfsf Aol gle AoE UEy
t}. 9714t % lactic acid= fumaric acid(=0.977, p<0.01)2} &
ofuleAHo=~ 0737, p<0.01)0] T Fe] AFraAE Lehy
QoM. fumaric acidE % oFu| A= —0.799, p<0.01)°] T
o ool 4e ok Wb ARE F UREO) piL A
T, ofn| g A4, §4%A 9 M S35} Z+8 Hl g E Ao
2 AFAo] okl B 7% A (Shin 5 2019)7) E L9
e} A a2 E ofof 5t A% Ta ARl gt A
7} e A oot B8 3 B 4 AE
S B9 292 w80l B Ao Az,

=
T
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5. 54 E USE9| 3y ?;UIQ—E—
5 3 HaEe] 34 I7I4EE SPMEE o|&5td

T
GC/MSZ E43t AFH= Table 5] UrE}LHO* . dlolEE
03 & A3 & 3459 FrI/dEel 4
254}, Alcohol 7E(2,3-butanediol-S-, 2,3-butanediol-R-, 3-octanol,

benzeneethanol, 2-furanmethanol, benzyl alcohol, oxirane), acid

O 2 library researchSt

7% (acetic acid, butanoic acid, propanoic acid, dimethyl-propa-
nedioic acid, 2-mehtylbutanoic acid, 3-mehtylbutanoic acid,
2-ethyl butanoic acid), ketone 7:(acetoin, 3-acetyloxy-2-butanone,
2-nonanone, 2-tridecanone, 2-tetradecanone, maltol, acetophenone),
phenol 5&-(phenol, 2-methoxy-phenol, 2-methoxy-4-vinylphenol,
butyl hydroxy toluene, geraniol), ester 2<(2-mehtylpropanoic
acid-ethyl ester, ethylester butanoic acid), furan 15€(2,3-dihydro
benzofuran), pyrazine 4%(2,5-dimethyl pyrazine, 2,6-dimethyl

Table 4. Correlation coefficients among raw soybean and fermentation characteristics of fermented soybean products by

cultivars

Factor Crude protein  Crude fat Crude ash Lactic acid Fumaric acid  Acetic acid EAAD TAA?
Crude protein 1.000 -0.856" 0.218 0.959" 0.954™ -0.192 0.420 0.789"
Crude fat 1.000 -0.90 -0.836" -0.782" 0.029 -0.584" -0.606"
Crude ash 1.000 0.378 0.293 0.273 0.361 0.219
Lactic acid 1.000 0.977" -045 0.431 0.737"
Fumaric acid 1.000 -0.175 0.259 0.799™
Acetic acid 1.000 0.468 -0.336
EAA 1.000 -0.209
TAA 1.000

Y Total amino acid.
Y Total essential amino acid.
Significant at * p<0.05, ™ p<0.01.
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Table 5. Volatile compound of fermented soybean products according to cultivars

. RT" Relative peak area (%)
Possible compound . >
(min) PW? P SDB SOK CA

Alcohols

2,3-Butanediol-(S-(R*,R¥)) 41.81 1.54 0.79 0.69 1.23 4.32

2,3-Butanediol-(R-(R*,R*)) 60.02 26.71 1233 16.36 2248 38.08

3-Octanol 12.95 0.09 0.11 0.06 0.18 0.21

Benzeneethanol 59.66 0.47 0.42 0.40 0.56 0.52

2-Furanmethanol 15.08 0.36 0.33 0.25 0.22 0.24

Benzyl alcohol 41.81 0.22 0.33 0.22 0.37 ND

Oxirane 51.73 0.38 0.34 0.39 0.54 0.73
Acids

Acetic acid 52.28 0.69 1.54 2.09 1.21 3.06

Butanoic acid 46.77 0.33 1.01 0.92 0.49 0.07

Propanoic acid 38.02 0.32 0.18 0.23 0.30 0.82

Dimethyl-propanedioic acid 53.78 0.83 1.06 0.88 0.67 1.42

2-Mehtylbutanoic acid 60.10 1.40 1.14 0.96 1.30 2.96

3-Mehtylbutanoic acid 60.02 1.25 0.67 0.58 1.70 2.89

2-Ethyl-butanoic acid 35.68 1.04 0.81 0.79 0.68 0.83
Ketones

Acetoin 52.30 26.69 37.01 40.30 30.83 5.57

3-(Acetyloxy)-2-butanone 59.46 0.09 0.17 0.18 0.13 0.05

2-Nonanone 74.19 0.33 0.29 0.17 0.28 0.48

2-Tridecanone 48.79 0.33 0.04 0.05 0.17 1.04

2-Tetradecanone 79.46 0.08 ND? 0.01 0.07 0.23

Maltol 88.68 12.30 14.55 7.09 5.97 7.40

Acetophenone 93.60 0.19 1.19 0.66 0.28 0.26
Phenols

Phenol 35.71 0.29 0.63 0.61 0.63 0.56

2-Methoxy-phenol 26.60 3.37 6.29 5.89 7.13 2.60

2-Methoxy-4-vinylphenol 32.62 2.26 3.06 4.68 3.52 1.54

Butyl hydroxy toluene 77.55 0.23 3.54 245 0.18 1.30

Geraniol 74.19 0.17 0.13 0.15 0.17 0.34
Esters

2-Mehtylpropanoic acid-ethyl ester 53.79 0.12 0.14 0.13 0.12 0.56

Ethylester-butanoic acid 67.33 3.24 2.69 2.63 2.17 2.19
Furan

2,3-Dihydro-benzofuran 90.45 1.46 2.12 1.33 0.69 1.90
Pyrazines

2,5-Dimethyl-pyrazine 38.70 0.59 0.96 0.58 0.88 1.60

2,6-Dimethyl-pyrazine 38.50 0.12 0.15 0.19 0.22 0.30

Tetramethyl-pyrazine 49.14 0.31 0.54 1.67 1.00 1.37

Trimethyl-pyrazine 44.40 0.69 1.54 2.09 1.21 3.06
Miscellaneous

Styrene 34.03 11.51 3.89 435 12.43 11.52

" Retention time.
2 PW: Glycine max L. Pyeongwon, JP: Jinpung, SDB: Saedanback, SOK: Saeolkong, CA: Cheonga.
% ND: not detected.
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pyrazine, tetramethyl-pyrazine, trimethyl-pyrazine), miscellaneous
15 (styrene) °| 3Tt 34 F7|AHE 5 2,3-butanediol-R-2}
acetoin®] 7} Wo| AEE 3!, 11 T30 F styrene, maltol
Solgich. waE Fo) FUA AULS WA 245
529} ofulicth, 714, AL BE 5] AROE oI5}
o] BT Park 5 2017). 3 YRES] Bke WAle) B4
ZHAAL = acid®] F9- Fot2 A 23 F FaREC] tHE
ol Hlsf 28 F= @2 A= UEHT Park 5(2007)
AR EE 4 5 F71EEY] HslolA acid= TR &
2 242 Zhat BusplE st Ea, B Y
9] pyrazine+= amino-sugar ¥1-3-0 9J3] AP o7 YA
Aoz AE0) sl ofulicit AR, it o
9]
o

9] whgol A BAEE 2 P1BAZ AF Pl 5

ol

fo 1% A fob T orlo o o
Ir mo |o

o

l

S

FS ol A& A Utk(to 5 1989; Park 5
2007). &2 AP 9] Ai}of A= tetramethyl pyrazine?] 732~ Al
o, ol 02 A YERET ojAL F YREE9 3]
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2 ATONE BRE F 5B AREHT T Y
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1426~20.14%0.2 E5719] Zjol& Bt E5E T
E9] 874 SFE lactic acid, fumaric acid & acetic acid 3
o] A&HUoH, 1 F lactic acid”} 7H ol &L, F
TO 5= Adilo] 7P =2 A2 SIS}t ofw| Al 9t
T glutamic acid7} 7 Eo] FEE]loH, F57H9] #}o]
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