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[113] A FERARR Lo A 585 Q52 ofkn S L
o] R A AE w7A] Ea= B A A=A s
AL YA 52 ARSI

o] Abg-3kel ), e gt YutE
FE 4] 10°C o] Bholl A Wi

o
o, HHU

—

[114]
[115] 1-2. AA=] 2 2<%
[116] A1 gk gate] nj & fx|et7] flote] fi gatE 7t et Al v 4k
A 3] 5=(HOCI, pH 5.0, 20 ppm)E 30% &< A g 5te] 7] 745 Ao s3]
S o7 AL ulE 25 7] (HSJ-120, HANSUNG Co., Kr)E o] -85} 13}
W 2 AEete] AE 2SS Azl

[117]

[118]  1-3. 93 &4

(1191 A= HAFd W et 2719 soads a2 AAsH] 98k
I B 2 ] 2~(JUNGDO 1000, JUNGDO Co., Kr)& ©]-&&+ 12} o1 7 & 5um MF
HEE o] ok 22} of phof 21HA] o7} A & SRl

[120] FAACE A& A5 A4 TH2 Vo2 5 THR T2EE HE
HH Aol Hrrskel AAgd 4ol =] SHE A B F 15cc, BH Ze
ol =2 Aupste] A4 A S AASHAT 14 A3 = 25 945 Sum
MFZE £ ol gato] 24} o gtato] 24 f2 ot v A3 v A=2 & 37}
AAs] Hd e = Az

[121]

[122] 1-4 Bl ol =4

[123] oTE A &2 IZdo By 2 = 3lo] o]} FA Fof] BH BAo] of -
A5 AAE A=A BARJASA T T A A SR, B 542 B A(HACH 200IN
TURBIDIMETER)Z o] -&3}o] 433l

[124] ¥ o 2DP741 oA FAE AR F AE FF N 5557 7.3 Brix®, HE&
154 NTUR @& 0 2 X%},

[125]

[126] 1-5. 95 54 2 A4

[127] A& AR A= ZFAS 2R 7] Ao g FA43) 5] 9 s
20°Col sk = YW7hek ¢ 15kgH EA3le] -18°Col st & w &5 A ste] A 43Tt

[128]

[129] AAG 1A DR FZIAHT] SO EA F5IFT Ao AAE HETH

[130] Az 19 o2 Azt e da 2AFA S by 5 i S0 E
3 WS W3keto] 558k glth

[131]  FAF o= A2 8habs 27| (CEP-1, OKAWARA CO., Japan) & 5% 5=
30 WA 35°C Sl A 2% 100°C A &5 4.0 kPa, =% 2% 1500rpmE H %] 3}

[132] Z7| & 2G5 nEE S 2002 Al ol 1), 30(2 Al @ll2), 40(2 A] <l 3),
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[133]

[134]

[135]
[136]
[137]

[138]

[139]

[140]
[141]
[142]

[143]

[144]
[145]
[146]

[147]

[148
[149
[150
[151

— e e

[152]

S0(3 Al ell4) Brix7bA) 553k B 1 S50k E 9 Sish 22 g2
I

olo] A, Zeo] EA] FHo 49 T 25 30 WX 35°C QoA 2
60°Col 8}, X135 2.0 kPaol| 4] H 2] &} slo] e slo], HF A 25+ ¢ Tﬂr
ezl o] =17} 60 Brix° 7} @ Wl 7hA] Ze o] E &3t}

HF AxE AE G 5505 20°C0] 6 2ol A A st A 5= Wl
=4

2 EEH e e fadie] e e £4 548 gelsl.

W] 1 Qe 13
o) B0 AMERHE H5 0 A2 WE S ol ool ¥t U FHL

Azstae

[ ool
A
ol
o

=
FU3 AR E 90~100°Cel A 603t & ? 04 JJr(SOmesh) % 7L(20"C °lsh),
T4, FEFACICC OlEh £¢ B3 I3t 98 AE AL Az A5l
=77 Brix®, P53 549 NTUS T

Azg vl YB 2HNS AubA o 7 Ja] AFE3H= Wl x4
&5 2 7] (PILOT, Seo kang, Co., Kn)& A F-5 38}t 744 02,
AZEEH75 T &5 45 WA 50°C Sull A 25 60°Co] 7, 21352 9.0 kPaZ
A%k T wksba A A& gulol oS Al 239

o g Axd A= Fat Fmes 242 s E700

FAste] A8 G 5N F5SS

'?‘f]_/%!é]l @4—&}-%%7]% O]%:_ g]ﬂ], N %_% )\21/\] Oﬂﬂ‘ %%3}7“
e el on, sF ol el =7} 40Brixoo]l REE 7] HHES
g Alol Zate] A& Fu F5HANS Azt

Hlad 3, R A 5tE SO EY 5TH

Az 19 Mo R Azg A Gy} A5 o] B4 370
Fste] 9E dv sHAE FEI0

E X
& AdatA ] SEO}JSLUJ],mBrix
H
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7 & = 53353 5 A (U-2900, HITACHI, Co., Japan)S ©] 83141 420 nmoll A €]
EH5E =439 o, pHE pH meterMMETTLER TOLEDO)Z o] -&-3}-<]
A8kl

[153] [%&1]
5 B = (NTU) | ZHXZ(Abs) pH
H] 2L o 1 355, 60Brix°®) 1778 2.051 5.39
H| 1l of] 2 (HF2k55, 40Brix°) 1283 1.554 5.60
H 1le]|3 (Z ¢ o] EAl 3 1120 1.896 5.36
60Brix°)
2] A o] 1(20Brix°-> 60Brix°) 814 1.875 5.43
2 Al ¢))2 (30Brix°®-> 60Brix°®) 960 1.897 5.59
2 Al €| 3 (40Brix°®-> 60Brix°®) 1050 1.920 5.59
2 Al ¢)l4 (50Brix°®-> 60Brix°®) 1394 1.965 5.39
[154] 1 AT, 1o e BEe} o] B o) Z w7} s Subi ol whet dekA| =
A& Festdar, S Ad 1 WA Ho] A9 g 55 W AT 55
(Ao Dol Ble] 8% F ZA T} ZhasE AL FelEit)
[155]
[156] A2, FEFAHAN GELE FF5H9 A A3 &2l
[157] AAle] W e o] HhH o 2 FH|E kst A B ot wHdo AnE
3 B| 2~(Hunter's) ' & & 435} o}
[158] AE FH A Ax 42 AzaA (SA-2000, NIPPON Denshoku Co., Japan) &
Al T

o] g3slo], i % (L, lightness), 2 A %= (a, redness), 32 5= (b, yellowness) 2
AR A Q1 AMALE Ve = AEZLS S48l o, Zhzte] Alsmntc) 33 Hhi
SAsto] ko ® et At o] w AR8-§ 325 WS Lak 98.01, agk 2.27,
bk 1.130] AT}
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[159]

[160]

[161]
[162]
[163]

[164]

[165]

[3%2]

5 L a b AE

A F5 =, 60Brix°) 6.41 4.31 4.02 78.02

ks 2 40Brix°) 41.93 4.46 9.54 42.69

H 1le]|3 (Z 8| o] EAl 3 9.75 2.93 5.43 76.20

of| 1 (20Brix°-> 60Brix°) 11.41 3.66 6.45 74.12

of|2 (30Brix°-> 60Brix°) 10.06 3.05 5.56 75.49

of| 3 (40Brix°-> 60Brix°) 9.52 3.23 542 76.04

of|4 (50Brix°-> 60Brix°) 7.51 2.24 4.27 78.08

1 AT, ¥ 20l JEF vl o] HIe o 2 Az YE =2 Aq 1
4L Fao w32 M aol) B} W5l Ea, A A5 i= tho

AL, A AR S Ve = AEGKS T4 o
S EHlsklTh AR e

=

off S FIF

=
A

o, i Og rlr ro
Mo glo o HY
off 3 Mo
e Ao
-
o

)

—_—

Moo sy

s
o

oA Alake] Wsi7} A th A

EFFA U oAt T/7E EF
TH T eFet A& a5 W 9
& 3 300 ‘/}E]rLH ATt

opu] Al o FA 2 Al ol 0.1 mLell FH9.9mLE Fol 3] mixd ¥,
AA3E-2](10,000 rpm, 10 min, 4°C) A& A A 1 /45 H-E 0.25 um syringe
filter= o] 2} 3} 1t} o] of Flof tf gk o} w] = Ak2] -2 High Speed Amino Acid
Analyzer(L-8900, Hitachi Co., Japan)& ©]-83&}o] 4]} t}.

A8 98l A7l 2622SC-PH ion exchange column(4.6 X 60mm, Hitachi, Co.,
Japn)S A3} S1 T, 0] & /-2 gradient modeZ 3} Pumpl-2 sodium acetate
buffer(MCI buffer PH1, PH4, RG)& Z H 25 57°CE 3}9] 742 0.4mL/minZ

313 2. Pump 2+= Ninhydrin-8 94 (R1, R2)< 3 0.35mL/min= 3} $1 T}, Injection
volume 10uLE 5= 3151 2™ Detectori= Channel 1: UV-570 nm Channel 2:
UV-440 nm 2. & o] A d & AR&-3Fo] A k3l ot

1o o
oL, =
wf&—a’
o ru
i o

o £ ol
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[166] [3%£3]
A5 Hlnld | B2 | By | AAld | AA G2 | AA o | A A A4
1 3 3
ol ~3}EAH ND ND ND ND ND ND ND

[167]
[168]

[169]

A 547.2 384.0 457.3 565.2 299.5 ND 560.8
=3

ZFEA 18063 | 13553 |1556.6 | 2037.3 | 1907.6 |1907.2 | 1808.1
=24l 86.5 59.9 64.0 53.9 89.2 829 | 68.7
adzld | 658.0 | 4657 | 5322 | 6259 748.0 | 734.8 | 655.7

Alz=HQl | ND ND ND ND ND ND ND

2 347.7 | 289.1 | 3100 | 3582 362.3 | 3427 | 376.1
HEed | 755 75.5 66.8 30.2 68.4 612 | 487
ol &~FAl | 1682 | 1208 | 1382 | 1842 149.9 | 1364 | 199.5

Al 517.3 | 397.0 | 4454 | 4763 526.8 | 497.7 | 591.8

24 396.3 302.5 318.9 390.7 353.3 3374 | 4074

E]
Hddad| 436.9 297.4 342.4 300.1 3612 | 3458 | 4114

2 Al 787.5 631.5 751.9 859.7 7353 | 2374 | 947.4
2Ed | 161.0 121.1 150.4 185.7 204.3 197.2 | 204.1

ol=Z 7|\ 48259 | 3431.7 |41423 | 5235.6 5557.6 |5376.9 | 5441.8

A 10814.3| 7931.3 |[9276.4 | 11134.0 |11363.2 |10257.6 (11721.5

(&9 mg/L)

1 A9, 3300 Z1AE vk} o], F ofu| Al sheke Faf w5 A (]l )
2 vhs FEMa2,3) B ¥t s S o2 A 2H 9E §F A ofu]mAto]
U= 52 G e R ¥ghsof ol A= gl gl

g Bl giu] Al o] Y& FEH A A £0hs = dd e e
e Ay a1 o] Ui R ko] Tt o fE w59
Fu7E A" RS BAEE a, ke 2490 3| 2| Wi} ol 2y EE
AA o] o] A& gFHAd A ko] Frhet= A& 1T, o] 2l ¢ ofw| w2t
AR-Eo] gheF W gliz A3 o] Bobg et ol At S o] x| 44 07 Ao
wZ¥ o] g2 ARSI s B E o] subA ] RS A S AL,
e T ofnesto 2 AgE o Holn, AR ofn| kS o) A
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[170]
[171]
[172]

[173]
[174]
[175]

[176
[177
[178
[179
[180
[181
[182
[183

—t e e e e d b e

Ut 3 S 5 B Tl SEE] frel WA @ o mAbE o
T EHA A7]= Ao R Bl

4. 55 FAHANPGEAE FFI U v A AR AL G

9] F B S vhg o fube] wl ok A mAd w02 Do of s 4w a1, Gt
313} 3} el Bol ] FAlEl A & g7l Bl yo] E wdt Hof| o9& 1
5 AQ Aol Aashs Ao R A vk Aol F ol o] o
THE T A E kw5 o] Bl oAdydol E H v FH Ao ek
WA 5ol ol I 40 YERHSI T

Ele Ad Yol E gtk %4

2mM A] 2~ E] Q1(Sigma, U.S.A)-& 3 3}5}= 50mM N-(2-Hydroxyethyl)
piperazine-N'-(2-ethane sulfonic acid(HEPES, pH 7.5, Sigma, U.S.A.) 0.5mL, 5% <}
0.1mL, 50mM HEPES 4.4mLE E338}o] F S5mL0.2mM A 2~ H| /mL) = 3} o]
27°Coll A 104 HE-& 3 1mL 2} % 3Fo] 50mM HEPES buffer(pH7.5) = Z=A)| ¢t
0.4mM 5,5'-dithio-bis(2-nitrobenzoic acid)(DTNB, Sigma, U.S.A.) ImLE 3 7}5}¢]
27°CoN A 104 HEG AL 5 412nmell A 3528 S 8H0] &S Al 2H Q12
kS kit A 24 L 50mM HEPES buffer(pH 7.5) % A &
0.05~0.3mM A| 2~ H[ Q! 1mL2} 0.4mM DTNB 1mLE & §}3}o] 27°Col| A 103 Hh&-
% 412nmel] A E‘%LE% SAsto] 2tk Al 2H Qo & BT Al A
Tete] (7814 1S T F He A Yol E e ekl o, =
FEol Al ehs ol % o] WAL, A AT 7S W A = Al R = R A AQ
DTNB il A 72 & &
oA FAEHA T

[ 1]

Z E| 24 9] Y] o] E(mM/mL)=[Ab-(As-Ac)]X25

Ab: T 279 Al 2?19 3 (mM/mL)
S A 7Fsk Ao Al ~H|Q9 ﬂak(mM/mL)

5o
FZ ool 3158 A o] A E Al 2282 o] P (mM/mL)

=1

=

& G} 59l 4339 80 uloll 0.0125% DNPH(2,4-dinitrophenylhydrazine)
37°Col A 10+23F HE5- A1 %t 0.6 N NaOH &<} 8 mL=

A7rske] 485 nmell A FH =5 S48t I FEALY] F = AR S o] 85t

bt AN E A FEAUER &9 55 717 2,4,6,8, 10

mg/mL= s}l 24 5FA T
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T
T .
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Zo ) g 23} A BA R G

Ho
oy
o
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5} 9]
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o}.
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5 WA 8ol ek
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=l
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=l

7] 4 ¥-& GC/MSE 4]

;00
o)
B

i
Ho

B

olef e} o] 5

Al O
b

dE=CR

801:

wy

o

SPME(Solid Phase Microextraction Fiber Holder,

AR
zho

.E

913

Supelco., Bellefonte,PA, USA)

A g

ol
T
H

o
o

st
=

AL 3hol

=
=
15 KR
o E

DVB/CAR/PDMS(50/30 um)

T
T .

20 mL EPA vial©l|

o
=

FZ5E 1lmL

3t

FRATE A 2

=l

o] SPME needle

T

3} vial

PTFE/Silicon & & capping 3 1ot F+&&& A7t
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[191]

[192]
[193]

[194]
[195]

F 60°Cell A 303-F S 2 F GC/MSE-A] o o] 3131t

GC/MS 412 Agilent gas chromatograph(GC2010 plus, Agilent,USA )-&-
A}F-8-3} AL column<> DB-5MS(thickness: 0.25 wm, length:30 m, Diameter: 0.25
mm)E A-E-5F T He carrier gas®= A3} 41, column oven temperature 100°C
injection temperature 200°C total flow 1.10 mL/min, total program time 37 min 2 =
A A Al

GC/MS ¥4 Al A% 3HA|13= 1 ppm(F )0 2 gFel &gt}
[3%5]

A& Hl Lo | B Al o] | Bl | Al off | A A] o [ A] o | A] o
1 2 3 1 2 3 4
Sulfur-containing 114,34 | 419,69 | 216,71 | 207,98 | 213,12 | 207,16 | 199,74
compounds 1 5 9 6 9 5 1
1,2,4-Trithiolane, ND |57,561 | 6,471 | 8,374 | 4,017 | ND |9,261
3,5-diethyl-

Trisulfide, dipropyl 1,784 |28,168 (11,047 | 9,149 [12,411 {11,492 {10,056

Disulfide, methyl 3,091 [5,222 | 1,754 | 1,588 | 1,988 | 1,968 | 1,671
2-propenyl

Thiirane, methyl- 9,649 |35,318 (13,763 |13,225 |17,505 (16,939 |13,565

Disulfide, dimethyl 13,279 |16,409 | 8,397 | 8,956 | 9,879 | 8,868 | 6,940

Dimethyl trisulfide 60,809 175,16 | 115,11 | 108,68 | 106,79 | 107,17 | 102,08
7 6 9 6 2 4

Trisulfide, methyl propyl 25,729 | 101,85 |60,171 |58,004 |60,534 (60,726 |56,165
0

1,3-Dithiane 326 129,592 (24,347 29,657 |26,155 |35,054 (22,666

c} % 50 YERH vle} o], wl el 18] X F-5E ol
E]—‘;%}] 40‘17\01011]/\1}\] o 9]

=

91: 9] =17 2/10000)
[z
7
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[3£6]
e Al aL o | B alo]l | W] o] | AA] o | DA o] | A o | DA o
1 2 3 1 2 3 4
Heterocyclic 34,094 | 109,41 (94,378 83,193 |94,244 {69,929 |88,440
compounds 8
Furan, 3-methyl- 33 ND ND ND ND ND ND
Furan, 2-methyl- 52 ND ND ND ND ND ND
Furan, 2-ethyl- 260 ND ND ND ND ND ND
Furan, 2,5-dimethyl- 145 ND ND ND ND ND ND
2,4-Dimethylfuran 3,334 | 3,723 | 3,284 | 4,325 | 3,329 | 3,149 | 3,448
Furan, 2-pentyl- 783 730 413 218 376 267 208
Furan, 2-(1-pentenyl)-, 545 ND ND ND ND ND ND
(E)-
Furan, 1,420 | ND (12,429 | ND |12,817 | ND | 8,639
2-methyl-5-(methylthio)-
Furan, 187 ND ND 388 147 ND 166
2,5-dihydro-2,5-dimethyl
Pyrazine, methyl- 382 ND ND ND ND ND ND
Pyrazine, 2,6-dimethyl- | 2,445 ND ND ND ND ND ND
Pyrazine, 362 ND ND ND ND ND ND
2-ethenyl-6-methyl-
Thiophene, 534 999 406 448 525 470 485
2,5-dimethyl-
Thiophene, 468 | 4,796 | 2,153 | 1,777 | 2,550 | 2,177 | 2,211
2,4-dimethyl-
Thiophene, 19,123 58,589 (42,114 |48,709 |47,872 {40,538 45,749
3,4-dimethyl-
Thiophene, 1,907 ND ND ND ND ND ND
3,5-dimethyl-2-(methylth
10)-
Thiophene, 2-methyl- 187 ND ND ND 223 ND ND
Thiophene, 987 ND (12,429 |10,606 | 9,981 | 9,661 | 8,303
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[197]
[198]

[199]

[200]
[201]

2-methoxy-5-methyl-

Thiophene, 891 ND ND ND ND ND ND
2,3-dimethyl-

Thiophene, 48 ND ND ND ND ND ND
tetrahydro-3-methyl-

Thiophene, 2-nitro- ND (40,581 120,798 (15,540 15,635 |13,140 (18,902

Thiophene, 3-methoxy- | ND ND 353 346 535 110 331

Thiophene, 3-methyl- ND ND ND 193 ND 105 ND

Thiophene ND ND ND 643 253 312 ND

(41 1) =3 41/10000)

371 # 60 e S el 2] 33t E-2 ofu| A4k BH el Alo]of] dofifi=
nlo] oF 2 (maillard) BE-g-oll o] 3l Ay A ¥ = S}3t==, v nlal 1o A T 314 Q1
7hE 5 wbg S8R0 S h(furan) Al $3EE 7 3 & X (pyrazine) Al 3} 3= E©l
theFetAl AEE ok vhd, vl alef]2 WA 33 A A] o o] YFat FF e A=
el A shgtEol AEE A ke, F IRt E T ditvto] Ao R
AZH AL F& FFEE 7 921 2/10,0002] gkol oF 1,000 o] 3H e
A AW 100 SFF 501 TFFAER wj - &% ZEHU S Ao =w
of st 4= T

12
»

o3

[327]
A& H oo | B o] (W] 3L | A A] o [ DA o | DA o [ DA
1 2 3 1 2 3 4
Miscellaneous 4,122 | 5,879 | 2,946 | 3,621 | 4,495 | 2,038 | 1,834
compounds

2-Pentenal, 2-methyl- 2,615 | 5,879 | 2,946 | 3,621 |4,495 | 2,038 | 1,834

1-Propanone, 371 ND ND ND ND ND ND
1-(2-furanyl)-
Butanal, 3-methyl- 1,135 | ND ND ND ND ND ND
(91: 1 =23 21/10000)
S, 7] 3 70 Wb uke) o] Akuke] 8 ] Atoldtal & Sl
2-methyl-2-Pentenal = H| 1l of| 1o]| A BE-& 755 LR of A3l o] -7 o]
Fo] & v A Al o] Wihs 5 A A o] FalbsH Aol M=

AFshe] Ful7h Sol o w Fbehiz AL B 5 vk & gutel Ahd H=
e

&+ 21 1-(2-furanyl)-1-Propanone ¥} A| B2 4k} 738l o] 2] &) A A ¥ = 3-methyl-
Butanal-> H] 3. of] 1ol A] 5k A A ¥ 9151 B 3ol 2 ) %] 32 2 Al of o] A 3= A A ] %]
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[206] [3%8]
H g o) .o ] .o [ ] 3.0 |42 4] o [ 43 4] o [ 4] o [43.4]
1 2 3 1 2 3 4
1,2,4-Trithiolane, ND ND ND ND ND ND ND
3,5-diethyl-
Trisulfide, dipropyl 1.00 | 19.88 | 11.16 | 8.59 | 12.32 | 1247 | 7.97
Disulfide, methyl 0.85 | 2.19 | 1.28 | 1.18 | 1.32 | 1.25 1.05
2-propenyl
Thiirane, methyl- 0.52 | 5.12 | 1346 | 1002 | 11.75 | 9.09 | 10.75
Disulfide, dimethyl 1.51 | 7.65 | 631 | 5.64 | 7.41 | 7.60 | 5.39
Dimethyl trisulfide 9.32 |108.84 |109.73 |110.26 |120.36 |115.71 |105.59
Trisulfide, methyl 7.19 |75.02 | 59.57 | 57.08 | 64.59 | 64.34 | 54.14
propyl
Disulfide, methyl 0.00 | 0.47 | 059 | 042 | 0.82 | 0.67 | 043
1-propenyl
Thiophene, 2,4-dimethyl- | 0.09 | 1.72 | 2.49 | 2.02 | 248 | 1.92 | 2.33
Thiophene, 2,5-dimethyl- | 3.13 | 0.66 | 0.75 | 0.70 | 0.69 | 0.62 | 0.72
1,3-Dithiane 1.01 | 39.08 | 39.90 | 31.34 | 46.48 | 40.78 | 36.23
disulfide, dipropyl ND ND ND ND |[2.150 | ND 0.23
Thiophene, 3-methyl- ND ND ND ND ND ND ND
Diallyl disulphide ND ND 1.34 | 0.87 | 1.50 | 1.58 1.01
Diallyl sulfide ND ND ND ND 0.09 | 3.99 | 0.23
A 24.99 | 261.2 |247.04 |228.52 |272.40 |260.62 |226.36
[207]  (&¥:ppm)
208]  FE SHERES AWH GRS PV MRS SAT AR fAE AT

UERARATE o s e F ol A

| €l E 2] A 3} o] = (Trisulfide, methyl propyl), t W € E
1 1,3-t] €] ¢k(1,3-Dithiane) ] 21 A] of] €]

trisulfide), %=

e R ngon wadiel 2l

-1 3kl 4T A o5 Al e,

3}o] = (Dimethyl

5} 35 5 ool 4 744

TEEFTHOR AXT

23 o} 55 oo M
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