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BExsla AujEl 2 tHKang, 1990; Lim3} Eun, 2012).

Mae od ARE A7 /SHeE ) A= ,
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Bl(rutin o2 ¢ x JAHKim &, 1996; Han %, 200D).
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2H,0 + KR, H OH
HW HQO_?HQ — EHH + HCN  + CHO
H
CH

H  OH | OH H
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Water 4+ amygdalin —» 2 glucose + cyanide + henzaldehyde
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Cooper<} Brown, 2008; Shragg 5, 1982).

E

O wWekA T 4F A vhel, £ BFvkEl] @ Al olF £ gla, B AA A A
N%F FE, EEELWE AW 59 2L FusE, 9REs 4 F4H0] 35 4o
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<HIb (=22 AT
Koeffler S Amyagdalin (Laetrile): effect on clonogenic cells from human 1880
myeloid leukemia cell lines and normal human marrow.
Park S Amygdalin inhibits genes related to cell cycle in SNU-C4 human 2005
colon cancer cells.
Zhou S Enhancement of amygdalin activated with 2-D-glucosidaseon 2012
HepG2 cells proliferation and apoptosis.
Chen S Amygdalin induces apoptosis in human cervical cancer cellline 2013
Hela cells.
<HIb (=2 4= L
Khandekar S Studies of Amygdalin [Laetrile] Toxicity in Rodents. 1879
Newton Amygdalin toxicity studies in rats predict chronic cyanide 1881
poisoning in humans
Rauws £

The pharmacokKinetics of amygdalin. 1882
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=457} Amygdalin mh}blts the gro.wth.of renal cell It J. Mol. Med.
carcinoma cells in vitro
=497} The pharmacokinetics of amygdalin Arch. Toxicol.
7tz S 53 B W oA F AT
A7 = e . gl
A eEslgt=Eo] A ztHs) s3] =
717 % Catalytic degradation of amygda}m by‘ Proc. Biocherm.
extracellular enzymes from Aspergillus niger
A= A7 % Screening for Bacillus subtilis group isolated Int. J. Food
= that degrade cyanogens at pH 4.5-5.0. Microbiol.
Characterization of amygdalin-degrading : .
2 7} 7] 2=
=71< Lactobacillus species J. Appl. Microbiol.
The effects of grinding, soaking and cooking
A7 = on the degradation of amygdalin of bitter Food Chem.
apricot seeds
Degradation of cyanogenic glycosides of
bitter apricot seeds (Prunus armeniaca) by
A 77 <=
e endogenous and added enzymes as affected Food Chem.
by heat treatments and particle size
TR oo dr S o HPLCE (F)ereror g
o] &3 e
= 3 A7 = AT 23E ofr| g™ A AN Z ot &H(F)
. ARl ALE AF AFe o Al 5
A7 % A EERES R
A7 = A ekstgtE A e AR FdAH AT

5. =) W14l Aol ARG opvl 1Y §F B4, 54 AT 2

O 472 Fod 2 o] 3
o Eths AT7Z2A7 o, e Fo AERG AR HHHE AF
EAgATF =g A40] A7)EHAmes et al., 1978; Ames et al., 1981).
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mA7bEFe e Ad A&l ofEw dAA

O A9, &tz 7le 5 =83 Agrigel o oivagd AE A= F3d vt
glem, 293 7l A& o3 wdrtEFe] Ax=TBd AErt &olatH, o= U7 F

oyt 7134 54 vAe FFe] iy oz wHlsitt

O ollg7tdo] E(ethyl carbamate)= 213%F % =5 Fo SAste Aldss4, &
(ethanoD¥} 22 AFA el oJst] 2F7HE ¥ AA&ste 44 F A

< 3
doltt. 53| mide SrstAY MAdZRE Axd 7 Be 43S

g 1&55e ofn
Ue TR YL ol gL} W A, olgulvolES AT 4 Ut

O 2007d +Hg2]ZerAA (EFSA, European Food Safety Authority)ol| A &3 H iAo wl=
(ag 4, s 233t dRRB)E AzH FFHAA 7 55 € FRE
od7hato| EVE A= o, ol Eg ThE AR AX3 FHREOE &
AEJAtwEtA oA o] MAFE 7o AHlEE 5T B2l o
Z A, ofn|12d A7 FAo] oY o g odn

Prodiice No. of Ethyl carbamate in pg/kg beverage
samples Median Mean Po5? Range
Alcoholic beverages
Beer 13 (1) z z = ND®-1
Cider 1(0) = = = ND?
Wine 17 (11) 11 10-11% 21 ND-24
Fortified wine 15 (15) 29 32 49 14-60
Sake 2(2) - 123 - 81-164
Brandy 42 (19) 0-30 123-129 395 ND-2,100
Cachaca 19 (19) 110 229 478 40-730
Distillate 13 (8) 1210 1,425-1,435 4500 ND—4500
Gin 1(1) - - - 580
Liqueur 4(2) 6-7 4547 146 ND-170
Miscellaneous spirits 86 (64) 290 590 1,745 ND-6,000
Other fruit brandy 328 (281) 215 663-667 4187 ND-7,920
Rum 11 (10) 280 325-328 755 ND-1,020
Stone-fruit brandy 3,244 (2912) 330 848-851 3,399 ND-—22,000
Vodka 60 (57) 365 386-387 846 ND-2,140
Whisky 210 (196) 22 41 78 ND-1,000
Food
Bakery 50 (49) 5 6 13 ND-20
Dairy 22(0) - - - ND
Fermented beans 6 (0) - - - ND
Fermented olives 3(0) - - - ND
Fermented sauce 44 (28) 2-3 3-4 14 ND-18
Sauerkraut 1(1) = = 2 29
Vinegar 10 (1) - - - ND-33
Yeast extract 1(1) - - - 41

[138 4 4F 2 S5 F dg7ho|EY % =(EFSA, European Food Safety Authority)
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Fig. 1-1. Trends in maesil yield (2000~2014, unit: ton).
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Fig. 1-2. Trends in the production amount of maesil.
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Hlade] &2 20109 50 kgo & ul &FolYA T 0140 E 14ECR SrEon o
= oF 67 2ol FHTHFg 1-4. 18 o F& :
2013 YRl 1080 $EH wh Aok A4 vjde] FUdFe Io
o= F3ata JYthFig. 1-5. 5 wWAdL 4 A8 v 90% oA FF 22T F 3t
s o

L
o
u
2

u rﬁ
P
ro
Do
S
—
S
r?‘
=)
Hl
-
—
w
!



=5 &l
He
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2013 10.575.8 16,036 1 46
2012 — — 1 3
2011 441.3 2,393 =+ ot
2010 a0 210 - _
KRR ME0iRm, STA MAZESAE ZEAYS 7121y J el A-H2015.03)
Fig. 1-4. Trends in exports and imports of fresh maesil (2010~2014).
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Fig. 1-5. Trends in country imports of fresh maesil (2000~2014).
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Fig. 1-6. Trends in regional cultivation areas of maesil (2010).
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Table 1-1. Regional cultivation areas of maesil (2017)

e 2017 (&+%1: ha)
mfj A ] A (44 7<)

AeEE-A 5 4
F-akg o A 103 68
3 A 111 108
Q1% 3F < A 121 71
B3N 135 114
) 1 3 A] 176 164
SAkgA A 157 131
N ZE 21X A 60 50
BANE 898 695
AR 168 102
A 468 339
=AY 522 440
A 788 670
Agd = 4,572 4,084
AE 914 702
BAAE= 1,886 1,525
A 169 151
A 11,253 9,418
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Table 1-2. Trends in types and amount of maesil processing
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A E= & 193
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Fig. 1-7. Processing rate of maesil depending on types of the processed foods.
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Table 1-3. Trends in processing amount of maesil depending on years

o= g | S=E |F2 |98 | B | & |Ax| 88 =0 | 5F | 24X 7IE
2013(3456| 0 |55 | O | 10 |222| 10 [ 253 | 6 [229| O 2,671

2012 (2,669 0 124 | 18 0 | 139|213 [1436| 1 |[200 0 237

2011{2,669 0 124 | 18 0 | 139|213 |1,436| 1 |200 0 237

2010|1,945] 20 819|150 | 0 | 206 | 47 | 283 | 1 |[217 6 196

2009|5639 100 | 43 | 3 7 | 121 | 28 (4772 1 | 362 0 202
XOALR M EUEID, YA 0jEZSAIE EHARe] T2 Ol EleE 2151(2015.03)
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Fig. 2-1. Green, yellow, and red (Namgo cultivar) maesil fruits used in this study.
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Table 2-1. HPLC analysis conditions for the quantification of amygdalin

Item Conditions
Acclaim 120 C18
Column
(4.6 mmx250 mm, 5 xm, 120 A)
Mobile phase Acetonitrille:water = 20:80 (v/v), 1 mL/min
Column temperature 25C
Detector UV detector, 215 nm
Injection volume 10.0 L
HPLC equipment Shimadzu DGU-20A5R
av z 1e+7
2500000 (A) (B)
e 8e+6 - y =15741.8x + 25044.4
2000000} R?=1.0000

1750000

6e+6

1500000

12500004

Peak area

1000000

4e+6

750000+

500000 2e+s
250000
= i

T T T
o0 3 30 15 0o
i

L 'l 1 1 '}
0 100 200 300 400 500 600

Amygdalin concentration (ppm)

Fig. 2-2. HPLC chramatogram (A) and calibration curve (B) of the standard material of
amygdalin.
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3) Aol

] A EEFHS 2 Ao ol d = AOACH(2000)o] uwhel total dietary fiber assay kit
(Megazyme, Wicknow, Ireland)& o] &35l H&Fslqch wlAdAge] AxzEL 1 ¢ (dbE 574
=9y AR (500 mb)ol ¥ MES-Tris buffer (pH 8.2)& 40 mLE 7}gF & AA3] =3t
a4 o-amylase £N9G0 vLE H7bsle = & FE2(~96C)AA 30837 vH-3A1Z T
308 WS Zo HISEFESY &5 E 60Co F&XA &5Z %A}l protease )24(100
uL)= 7Feted 60C ol Al 303t vhEAIFH T ©d Z37F £49 % 0.56 N HCl (6 mL)E 7}
3ta2 1 N HCI# 1 N NaOHE ©]&3}lo] pHE 4.0-4.7 =2 =43} amyloglucosidase &4
(300 «L)E FH7tsted 60T oAl 303t vHSAIHY. Ee G48go] T24E § &g
celiteE X33}al A+ fritted-glass filtered crucibleg o] &3t A3t G4 E =
Z3}Fel= fritted-glass filtered cruciblee 105C ol A F#-S FEJTHEERA 2ol dH £3).
oA3E B dojr oJAe 95% ethanol (240 mL)S 7}ste] Ao A 1A17F Wx3F & celite
= ¥x3}slar Q& fritted-glass filtered crucibleg S3AA A ES 3353 75% ethanol (30
mL), 95% ethanol (10 mL)3} acetone (10 mL)-& A&EH o2 FTHAA HAEES AHe & 10
5ColA HA&EANA FFS FAHEFEA AoldfF £8). &3S 73 584 2 +84 4

&
=i
=
=1
=

[0
Jo r};
o rlo 4

o] df EIEo dMAy IEFFS Kjeldahlgt A2 33HE ol &3t HFaAty. 5 2
oldfrE B84 P HoldR BFEY T FelA 159 dEn edS AtEte A
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@ a9

SEAAZE oA F8e ZFHF9 10 mg/mL (w7t 52 £33 3 4T oA 12412
oF wWHksIYTE 12417 & A5 EL YAEE(3,000xg, 20 min, 4C)NA LA EE st A
A0 ArgtATh wiAdY fFEE 242 14T Sol uIIARrEIYE

(high—p rformance anion-exchange chromatography, HPAEC)S o] &3l RA 3ttt 3|4
Ao AdR BEHZ o343 3 20 mM NaOH &40 =2 108] 3143t PA-1 A& 10 «
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Fig. 2-3. Calibration curve of glucose for HPAEC analysis.

6) F714t

(7h Gas chromatography

TAAzE AdAFe HxTEY 10 sigsts "ol25E 7heto] 10A1E &< &=
of Ayt AEE(2,500xg, 20 min, 25C)3te] 13}

= AHu kLS o] &3 methyl esterddty 7tAdZ2utE 1 3(GO)E o] &3}
23ttt #5532 -& oxalic acid, malonic acid, malic acid, fumaric acid, succinic acid, citric
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Table 2-2. GC analysis conditions for the quantification of organic acids in maesil

Item Conditions
Supelcowax 10 fused silica capillary
Column _
(0.25 mm idx30 m, 0.25 xm)
Carrier gas N, 1 mL/min (split ratio = 30:1)
Oven temperature 230C isotherm
Detector FID
Injection volume 1.0 L
GC equipment Hewlett-Packard 5890
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Fig. 2-4. Effects of the concentration of ethanol in the extraction solvent on the extraction
of amygdalin from maesil seeds. Bullets sharing the same lowercase letter in the figure are
not significantly different at p<0.05.
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Fig. 2-5. Effects of solvent replacement times on the extraction of amygdalin from maesil
seeds. Bars sharing the same lowercase letter in the figure are not significantly different at

1X0.05.
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Fig. 2-6. Effects of extraction time on the extraction of amygdalin from maesil seeds. Bullets
sharing the same lowercase letter in the figure are not significantly different at pK0.05.
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Fig. 2-7. The contents of amygdalin of flesh and seed from green and yellow (aged from
green maesil) maesil. Bars sharing the same uppercase (for flesh) or lowercase (for seed)
letters are not significantly different at p<0.05.
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Fig. 2-8. The contents of amygdalin of flesh and seed from Namgo maesil cultivated from
different regions. Bars sharing the same uppercase (for flesh) or lowercase (for seed) letters
are not significantly different at K0.05.
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Fig. 2-9. Impact of maesil maturity on the changes in amygdalin contents of Namgo maesil
harvested from Gwangyang and Hadong regions.
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Fig. 2-10. Impact of maesil maturity on the changes in amygdalin contents of green maesil
harvested from Gwangyang, Hadong, and Yeongdeok regions.



6) e FFE opmjagd o

Al FFol WmE olmagd S FAMHZ] 93l 20189 6€ 1Y
7}8HShirogaka), % wj(Chunmae), <% (Okyoung), °§<(Oshuku) 9o mjAdE
Az § A5 Fvks 2gste AS5HHY otnagd s A THEIg.
EZ2 8,361 ppm, Wr}sl EFL 8,205 ppm, Huj EF
ppm, < EFZ S 14,760 ppme ofml 19dL IFHst YT 2AME WA EE F L9

s FFol e FTO vlE fFoHoE H2 oin|agdS

FEol 7HE &2 ovagds YT melx HE W A 54

A 2 olnm gy gako] AL L =

K

) Ao
s glo] AT oz AR

H o

14000 |-

12000 | b

10000 |

8000 | €

6000 |-

Amygdalin (ppm)

4000 |

2000 |

Namgo Shirogaka Chunmae Okyoung Oshuku
Maesil cultivar
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the same lowercase letters are not significantly different at p<0.05.
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Table 2-3. Mean® values of proximate composition and total dietary fiber of flesh and seed
from green and yellow (aged) maesil

Proximate composition (%, d.b) Dietary
Maesil Part fiber
Crude Crude Crude Total % db)
protein fat ash carbohydrate o
Flesh 8.7+0.6° 21.2+1.0° 6.8+0.7° 63.3+1.1° 20.4+0.2°
Green
Seed 6.9+0.6° 8.1£0.7° 0.9+0.2° 84.1+0.22 82.3+1.3°
Flesh 11.7+0.02 15.9+1.1° 8.7+0.32 63.7+1.4° 19.0+0.4°
Yellow

Seed 7.0£0.6° 7.9£0.3° 1.2+0.1° 83.9+0.4° 82.8£0.6°

"Mean values of three replicate measurements; Values sharing the same lowercase letters within
columns are not significantly different at p<0.05.
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Fig. 2-12. Contents of organic acids of flesh from green and yellow (aged) maesil.
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