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Study on Rapid Detection Method for Artificial Sweeteners in Takju

Using FT-IR Spectroscopy

Sieun Kim

Department of Food Science and Engineering
Graduate School of Global Fisheries

Pukyong National University

Abstract

Takju is made by adding artificial sweeteners to Takju to maintain consistent
quality and reduce production costs. However, with the recent classification of
aspartame as a possible carcinogen and the ongoing controversy over the safety
of artificial sweeteners, the release and consumption of expensive premium
makgeolli with minimal artificial sweeteners are on the rise. Therefore, this
study quantitatively analyzed artificial sweeteners and sugars in 20 types of
Takju distributed domestically to use them as basis for evaluating the safety of

Takju and developed an FT-IR analysis method for qualitatively examining



artificial sweeteners contained in large quantities of Takju. As a result of
analyzing sugars and artificial sweeteners in Takju using HPLC according to the
presence or absence of artificial sweeteners, most Takjus with added artificial
sweeteners did not have any sugars, but all Takju without added sugars had an
average content of 82.02 mg/g, confirming that glucose, acesulfame potassium,
and aspartame showed a clear negative correlation. In the case of Takju, the
standards and specifications for sweeteners in Korea have established standards
for the use of sweeteners, but even though the average detection content of
aspartame was the highest, the standards for use were not restricted, so it seems
that a reevaluation of the standards and regulations is necessary.

The analysis of sugars and artificial sweeteners in Takju using FT-IR has
highlighted some limitations of the HPLC analysis method, which is often
complicated and time-consuming. It was determined that specific peaks in the
FT-IR spectrum can help identify the addition of artificial sweeteners. For
example, the N-H bond of artificial sweeteners typically appears around 1,600
cm', while the C-H bond of sugars is observed around 2,800 cm™.

However, when attempting to qualitatively analyze artificial sweeteners in
Takju with FT-IR, it becomes challenging to identify specific types and conduct
accurate quantitative analyses. This difficulty arises due to the presence of
various physicochemical components in Takju. Additionally, it seems that the
qualitative analysis of artificial sweeteners below the detection limit of 50 ppm

might be problematic, indicating a need for further research.
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S 1t g 7} X & o] =47 AFSSEaL BRAEZEA 7 B8] F o) (Kim and Kim, 2011).

ot Qung etal, 2012). B7 AFE QIS T4, vIvl, Gl 5 T A gko] 4
Z 5 otk -2l9k $7 (Choetal, 2004) HREA O 2 ARE-E &= oA 7o) s
= S AP Y E & (sodium saccharin), oFA1 A 325 (acesulfame K), o}~ 3}gf
(aspartame), Z~E|H] QAFO] = (stevioside), = Z = (sucralose), 2] A2l &
(erythritol), A+ 2] = (xylitol) 5-°] A3 7k & oA 8t = Fiol
5185 = tA ArESolvH(MFDS, 2024).
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cancer, IARC) ¢} = #9132 251 7]+ (Food and agriculture organization of the
United Nations, UN FAO) &% Atat7]Ql 2% A7k d27F 91-€3] (oint
FAO/WHO expert committee on food additives, JECFA) += aspartame2 %<t 715
54 539 2BEHFoE EF3ATHKho YL, 2023). Acesulfame K3} sodium
saccharin ZFzF A '] oF 2004, 300M9] w@ubs sixa ZEE7F e
AF7m Eola (Ju DL, 2015) sucralose™= A ¥<] °F 600uH9] whuks W=
AF7mEEAN o u 52 ©HQl & gro] A a1 Atojuf 1 d e b A o] 7]
wjZoll A 2 S5l 2] A% 1 QltH(Cho et al, 2024).

Feluet s F A EE ARAVFEEA AFE7FEs Aol AR o
AF A E I AL S gFA S AL 92 M (MFDS, 2024) = A 7] ¥ JECFA7F A 7 3 1
o] % 3] &= (ADIacceptable daily intake):= acesulfame K 15 mg/kg-bw/day,
sodium saccharin 5 mg/kg-bw/day, aspartame 40 mg/kg-bw/day©] T} (Ju DL, 2015).
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(HEwtE, 79, B o &l vl 55 Fako] Fulskadeh EA A
of BAE A% F82 g 174, At B 3702 F 20709} .

I 5 AAEY A we J3Av ST HUHE g5 104, J7EE A ok
g5 10718 THiEske] A3 skl th(Table 1, Table 2).
AEEAETA A7 AALY AF L HA5 BH o what AH L A

= FstH o #2313 A Al 5= 50 mL conical tubeol] 2tz AF-slo] U

A& A g o AFE-¥ 8121 methanol, acetonitrile, water (LC-MS Grade) £ <4
= Merck (Darmstadt, Germany) Al 355 AF2-3F Sl T}, 0] 9] o] 573 Z A of] AF-8-% 10%
TPA-OH (tetrapropyl ammonium hydroxide), phosphoric acid &<1-> Z}z} TCI
(Tokyo, Japan), Sigma-Aldrich (St. Louis, MO, USA) #| & & A}-&-3}31th.

T AT F2 Sigma-Aldrich®] %54 5% mix (fructose, glucose, sucrose,
maltose, lactose)S AF-&-3F31 S 10°C ©]s}2] oA BT A37v]
T X #2 Sigma-Aldrich 2] 913 7F1] 5 3<% mix (acesulfame K, sodium saccharin,

aspartame )& AH-3191.0.01 10°C ol 5] LA nATh B2 G 2



Table 1. Descriptive information on Takju with artificial sweetener collected at the market

Sample

Category mber Manufacturer Product name Alcohol(%) Constituent
Purified water, puffed rice, rice, koji,
- GOIIImOK' — starch syrup,crude enzyme,
makgeolli origina .
1 Juro (ég ‘E}Z:i%l] 6 purified enzyme, yeast,
LRI EARE acesulfame K, aspartame(contains
phenylalanine)
) Alrnew rids Purified water, white rice, flour, citric
2 Busa;n ao ong- saengtak 7 acid, ,koji starter, starch syrup, acesulfame
vl (72 24 K, aspartame(contains phenylalanine)
Takju L
) Jeonggojib-yesnal Water, rice, rice flour, yeast, prepared
3 NaraKiu Saengdongdongju 6 koji, purified enzyme,
) (g e lactic acid, acesulfame K,
55T aspartame(contains phenylalanine)
Purified water, glutinous rice, white
Guleumeul rice, yeast, koji, purified enzyme, malt,
4 Mungyeongjujo beossam-a 6

(752 AP

oligosaccharide, acesulfame K,
aspartame(contains phenylalanine)

(Continued)



Sample

Category mber Manufacturer Product name Alcohol(%) Constituent
Guksoondang Purified water, rice, yeast, koji, lactic
5 Guksoondang saengmakgeolli 6 acid, glucose, acesulfame K,
(A4 aspartame(contains phenylalanine)
Purified water, white rice, lactic acid,
6 \ Haneuldamé g koji, purified enzyme,steviol glycosides,
Suncheonjujo (3}=E6) yeast, starch syrup,xylitol,
glucose, acesulfame K,
Takju Purified water, white rice, puffed rice,
, s Jangiu i 6 koji, wheat, Boulardi yeast,
Seouljangsu aengmax iy itric aci i i
(2 Ak ) citric acid, malt? ollgosaccharl_de,
aspartame(contains phenylalanine)
8 Geumjeongsanseong Geuml\jfggjar;iseong 8 Purified water, white rice, koji,
tosanju (A et g)) aspartame(contains phenylalanine)

(Continued)



Sample

Category Manufacturer Product name Alcohol(%) Constituent
number
_ | Misaeng Purified water, rice, yeast, enzyme,
Takju 9 Glmpo?;elgrl?ssa saengmakgeolli 6 citric acid, koji oligosaccharide,
. (M8 A ) saccharin sodium
Purified water,
white rice(9.938%), koji, wheat, mixed
Sterilized = Wolmae rice makgeolli 6 . . L
eparation, carbon dioxide,

Takju 10 Seouljangsu (vl Ak a)) prep

citric acid, malto oligosaccharide,
aspartame(contains phenylalanine)




Table 2. Descriptive information on Takju with no artificial sweetener collected at the market

Category ﬁﬁmgleer Manufacturer Product name Alcohol(%) Constituent
Neulinmaeul makgeolli Purified water, rice, coenzyme,
11 5 ) bangultog 6 koji, carbon dioxide,
aesangmyeonjuga dried yeast, lactic acid
2] S g} ' ’
(=dvks =y other fructose,
e
Baekgeoll Purified water, rice,
12 6.5 malt, koji,
Baekgsuldoga (=) enzyme, yeast
Takju
Purified water, rice(Gimpo 100%),
13 Palpal Palpal makgeolli 6 coenzyme, Koji, carbon dioxide,
A (ZZ g4dy) dried yeast, lactic acid,
yangjojang other fructose,
Purified water,
14 Gaya Gaya premium makgeolli 65 buckwheatrice(Gimhae),
(ZFek =g v 2) glutinous rice(Gimhae),

yangjojang
malt, yeast

(Continued)



Sample

Category Umber Manufacturer Product name Alcohol(%) Constituent
Golmokmakgeolli
15 premium 12 ° 12 Purified water, rice,
Joro (=594 koji, yeast
Zejv)¢d 129
. Water, rice, malt,
16 Baehyejeong Ugogsaengju 10 lactic acid,
doga FHAF) koji, yeast
Takju
chabgsslzgzzgrggck)eolli Purified water, glutinous
17 ini e 9 rice(10.2%), buckwheatrice
Haechangjujojang GEE ( ) :
Fak Ay ok a)) koji, grains, yeast
Gyeong takju 12do o Rice, purified water, koji,
18 ul (7 =25 125)

yeast, acidity regulator

10

(Continued)



Sample

Category CUmber Manufacturer Product name Alcohol(%) Constituent
Neulinmaeul Purified water, rice, coenzyme,
19 ; . 6 koji, carbon dioxide, dried yeast,
Baesangmyeonjuga neulbc(;)m Lmakgeolll lactic acid, other fructose,
R )
Sterilized
Takju
Guksoondang Purified water, rice(14.00%),
20 Guksoondang rice makgeolli 5.8 koji, citric acid, lactic acid, carbon

(e 2ud)

dioxide, other fructose

1

1
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A Z 7] (Fistreem Cyclon Ultrapure Water Stills,

4

-
Bt

Fistreem, Cambridge, UK) = A %3t 18.2.2 ©o]/}2] & AF&-38F3i T}

FH EFENE FFY 55(50000 mg/L each in DW)S FHSE 34 810
fructose, glucose, sucrose (157, 313, 625, 1250, 2500, 5000 mg/L), lactose (297, 594,

1188, 2375, 4750, 9500 mg/L), maltose (281, 563, 1125, 2250, 4500, 9000 mg/L) 2]

FEE A ARGkt

ro
ok

v g g ¥ 5 3% (1200, 1100, 1000 mg/L each in

o

DW)S SF42 34 38}¢] acesulfame K (2, 4, 8, 15, 30 mg/L) , sodium

saccharin(1.7, 3.5, 7, 14, 28 mg/L), aspartame(8, 16, 32, 63, 125 mg/L) 2] &&= =

A 5o} ALESHA L.

4, HPLC ¥4 A5 %Y

A& o] f-84 75 (method validation)2 $]3ll CODEX A #| A| 8F+= 7}o]

)

SREERTE:

=
N

s

= 2}l (CAC/GL 40, 2003) 7} 2] 3 9] ok FE kA % 791 <23
Azt gk 7ol =Ekl(2016) 0l Fake] & XA (linearity), 7 & 3HAl(limit of
detection), 72| 31 7 =F kA (limit of quantification), g €+ % (accuracy) & o= A1 &

Mo A W A o2 AR,

4.1. AAA
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A A4

o
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el FEEE

ke

= Q on
T%"]

o

AzSAT. IF EFERZE
< fructose, glucose, sucroses= 157, 313, 625, 1250, 2500, 5000 mg/L 2] & =9
2] lactse+= 297, 594, 1188, 2375, 4750, 9500 mg/L 2] & =l 4] maltose:= 281,
563, 1125, 2250, 4500, 9000 mg/L ] =l A 3 X slo] F 33 HHFA S 24

sto] AT A BRVIR B

ke

=8NS aeesulfame K 2, 4, 8, 15, 30
mg/L 2] 5% A sodium saccharin<> 1.7, 3.5, 7, 14, 28 mg/L 2] &5 o4

aspartame-> 8, 16, 32, 63, 125 mg/L. 2] -5 =l A 3] 4] &lo] & 33| A=A S 2

S7d3st7] 914l LOD, LOQE S738t7] Sl F7 ok s v 57k AEHA o=

OS5 ANE AP V=7 58 Kok A Y] 71=71(8)E AR5k

HEITAG*o0)/S & FFETA (10 x0)/S = Aol A 3to] 43z AH&3H3 )

S|&= Aldet7] 918l AOAC AlEH 7hol=ekels arste] fad s 4

sucrose, lactose, maltose 7} A ZE % %] &-& A0 F G AeTF, vy A4y

of 217k AEA Y oF 100 o] HES HEGAL Hrbekel BT 24



2 ETA A 8 ARNIAIEY 2. A EFAATAIEH T 2.14.1.4 7714

2

of o F7e] gk Aldsd ol whel Attt A 3}eh B 5g=
=

L NG 713 b, 107 531 o] & 85°C oA 2571t 7235k &

G+ 52415 9]3 HPLC(Nanospace SI-2, Osaka soda, Osaka, Japan) = Al-4-5}
o] =43tk A&7+ A 22 A (RI-501, Shodex, Tokyo, Japan) , 4] &

2 Asahipak NH2 50 4E (4.6 mm x 250 mm, 5 pm, Shodex, Tokyo, Japan)
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Table 3. HPLC conditions used in the determination of sugars

Instrument HPLC (Nanospace SI-2, Osaka soda, Osaka, Japan)
Asahipak NH2 50 4E (4.6 mm x 250 mm, 5 pm, Shodex,
Column
Tokyo, Japan)
Mobile phase 75% Acetonitrile
Flow rate 1.0 mL/min
Detector RI1-501 (Shodex, Tokyo, Japan)

15



& Agegom BEY 55 BAY % /Y] 20 4Y

_OL
39
o

(Table 3).

6. AFZ T E HPLC ¥4 ¥
6.1. A5 AA g
AEad Al 8 ARkAI A 3. AFE T AEFTFEAEY T 322 of
HZ-F (acesulfame K), AFZFAUYEF 9 o ASbE FA|EA R o whe}
Adstgdtt. #As et B 2092 A2 (XS1003SV, Mettler Toledo,
Greifensee, Swiss) o] o} SHF= 71619] 50ml= 4 &35t} o] = 105
2 2 Agete] GRS A A S F AL 70°CE] FEA oA 1587t

Theate] 3eS SUAA A4S AT A 92 2,028g(RCF)

6.2. 717184 =3

Acesulfame K, sodium saccharin 2! aspartame FAl %42 ¢3] HPLC
(Nanospace SI-2, Osaka soda, Osaka, Japan), Al2]X&37H=7|(UV
photometric detector, 210 nm)S AF&3&tdth. BA48 A7 L capcell-pak

UG120 C18 (4.6 mm x 250 mm, 5 pm, Shiseido, Tokyo, Japan)S A}-8-3}53 0.1

16



acesulfame K, sodium saccharin 2! aspartames #4J&}7] 93+ 7]7] =A<

7 31 Th(Table 4).

7. 3579 1AV E FT-IR £4 3y
2059 A= DR JdFAvE EFENS glass microfiber filter
(Whatman Inc., Maidstone, UK)®ll 20 mL» F3}A]7] 12 filterol] ZHF3F 8-S FT-
IR A ER 54 A 52 3l
g0 H7hE F v R o] A Al E A E 7] 98] acesulfame K (AK),
sodium saccharin (SS), aspartame (AS)2] ¥=#S thx 19 AT B A=
9

] %] 9+-& EFS= (Guksoondang rice makgeolli) 1| ZFZ}F 50 ppm 2! 100 ppm 7}&}Far

)

o FAT LA P2 2 §3to] FT-R AHE S FYshsict.

A4 [4Ee S19eke] FT-R

)
N
S
ofN
1o
ofl
_E,
r o]
okl
)
A
1o
I,
o

AHEH(FT-IR spectroscopy (Spectrum 3, PerkinElmer Inc., Waltham, MA,

USA)S o|&3tdtt. 72 A5 AFE-LS F 650-4,000 cm™ ol A 1em
= o A EY S HA o AHE-stlth

|\
oZi
(i
ot

177 0 7 & 335034 4% Hl

Bl Aty e 9 9 e AAS 2487 2 o] Pearson

ABEAS AAsk o ZF 99l F AR 9] 985S p<0.05
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Table 4. HPLC conditions used in the determination of artificial sweeteners

Instrument

Column

Mobile phase

Flow rate

Detector

HPLC (Nanospace SI-2, Osaka soda, Osaka, Japan)

Capcell-pak UG120 C18 (4.6 mm x 250 mm, 5 um, Shiseido,
Tokyo, Japan)

Methanol : water (20:80)(0.01M TPA-OH)(pH 4.0)

1.0 mL/min

UV photometric detector 210 nm

18



H o oA AEE ST, Pearson ¥4 2 SPSS 322 13 v. 27( SPSS Inc.,

NewYork, USA)= ©] &3] A A]&}S t.
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. 23 2 vz

1. HPLC B AF

A2 A W]l A4 WSl A= AA T 24 U =2 s bl
fbole -laciasd

T 717154 A3, fructose, glucose, sucrose, lactose, maltose Z}Z}of tf gk
HPLC A #74=(R?)7} 0.9970 ~ 0.9998 & U} E}%E O CODEX|A Q3= R?
o] M2(>0.99) oo 2 AMAS FA8H tH(Tables, Fig. 1, Fig.2, Fig.3,
Fig.4, Fig.5).

o

-

ok

Aol g 7171524 A3}, acesulfame K, sodium saccharin 2 aspartame Z}2;

of th3t HPLC A& A14=(R?)7} 0.9993 ~ 0.9999 & L}E}SE O ™ CODEX|A &

=

3k R29] W 91(20.99) o]0 & =2 A A4S 728 tH(Tables, Fig. 6, Fig.7,

Fig.8).

1.2. &34 U ZAF3A

7 2 &7 (limit of detection, LOD) & A A| 5ol EAjet= &4 thd&E4 9 A=

AAs gue 4HEE 4 gRRow RAY 5 Ak A F 24 g

- o

e

20



FF 7] 7184 A3}, fructose, glucose, sucrose, lactose, maltose 2] 7 & 3H4]+=
Z}+7} 92,0605 mg/L, 69.7977 mg/L, 57.1662 mg/L, 111.5982 mg/L, 23.6385 mg/L %}
t}. Fructose, glucose, sucrose, lactose, maltose2] “g & 3HA] = Z}2} 278.9713 mg/L,
211.5083 mg/L, 173.2311 mg/L, 338.1763 mg/L, 71.6319 mg/L %] tH(Table 7).

Al g 717184 A3} acesulfame K, sodium saccharin, aspartame & 71 &
SHAl= Z+2Z} 0.39757 mg/L, 0.20608 mg/L, 3.17745 mg/L 1T}, Acesulfame K,
sodium saccharin, aspartame 2| A &SHAl= ZH7; 1.20476 mg/L, 0.62449 mgl/L,

9.62863 mg/L 1 TH(Table 8).

[‘I

13 e d AgE

dote Zlo R Al Aol S gkol TE/

Olr

FARE
==

|\

FeEt N@AN 3

n{u

of thato] dupt ZAsk=7kel sk Flola UWtA o7 358 Aol wet
o] 7t sttt

FHF 7)71EA Ay, 5SS fructose 92~95%, glucose 88~104%, sucrose
94~101%, lactose 88~94%, maltose 80~97% % ©] = AOACOA A Aldh= 7]
791 80~120%" 9] QlollA] W=l AWE FEAS AFT 5 ATHTable
9).

AFmFE 71714 A, 882 acesulfame K 90~97%, sodium saccharin
89~116%, aspartame 104~110% %1 2.1, o]:= AOAC®IA A Alst= 71+ FA<

80~120%'H 9] ¢toll A Wr=3l= A7 FEAS A5 5 A3 tH(Table 10).

21



Table 5. Linearity data of sugars from standard

Compound name Linearity r?
Y= 33665.9 x+2020834.4 0.9992
Fructose Y=33594.1 x+2634257.9 0.9994
Y=33708.1x + 790529.3 0.9993
Y=27063.9x + 2225422.8 0.9970
Glucose Y= 27436.3x + 1464987.5 0.9984
Y=25302.9x + 2563519.8 0.9991
Y= 34208.8x + 2164492.0 0.9994
Sucrose Y=33979.1x + 3174269.3 0.9994
Y= 34657.1x + 3210941.3 0.9990
Y=17294.5x + 1559689.5 0.9997
Lactose Y=17223.0+ 484307.7 0.9996
Y=186112.6x -565105.7 0.9980
Y= 24116.7x + 1883655.2 0.9998
Maltose Y= 24390.5+ 1522681.3 0.9991
Y=27637.2x + 1741117.8 0.9998
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Table 6. Linearity data of artificial sweeteners from standard

Compound name Linearity r?
Y=25294.0x + 3984.69 0.9994
Acesulfame K Y=24202.1+ 931.125 0.9995
Y= 23596.4x + 6800.10 0.9995
Y=44226.3x + 21577.9 0.9996
Sodium saccharin Y=41840.9x + 17144.0 0.9996
Y=41251.9x + 21876.5 0.9995
Y=9487.53x + 6114.94 0.9998
Aspartame Y=9211.72x + 20291.8 0.9993
Y=9681.69x + 3294.61 0.9999
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Fig. 1. Calibration curves for determination of fructose as standard.
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Fig. 2. Calibration curves for determination of glucose as standard.
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Fig. 3. Calibration curves for determination of sucrose as standard.
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Fig. 4. Calibration curves for determination of lactose as standard.
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Table 7. The limit of detection (LOD) and limit quantification (LOQ) values of each

sugar for standard

Compound name LOD (mg/L) LOQ (mg/L)
Fructose 92.0605 278.9713
Glucose 69.7977 211.5083
Sucrose 57.1662 173.2311
Lactose 111.5982 338.1763
Maltose 23.6385 71.6319
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Table 8. The limit of detection (LOD) and limit quantification (LOQ) values of each

artificial sweetener for standard

Compound name LOD (mg/L) LOQ (mg/L)
Acesulfame K 0.39757 1.20476
Sodium saccharin 0.20608 0.62449
Aspartame 3.17745 9.62863
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Table 9. Recovery of sugars (mg/L) in spiking samples

Sample Fructose Glucose Sucrose Lactose Maltose
(n=3) 2790 2115 1732 3382 716
Jeonggojib-yesnal 94.34+0.86 89.70+0.97 97.90+3.68 90.05+1.64 86.37+6.32
saengdongdongju

Misaeng . 92.97+0.16 96.39+8.49 98.13+2.24 92.142.65 91.29+6.75
saengmakgeolli

1)Average recovery (%) + standard deviation (n =3)
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Table 10. Recovery of artificial sweeteners (mg/L) in spiking samples

Sample Acesulfame K Sodium saccharin Aspartame
(n=3) 12 6 96
Neulinmaeul 95.27+2.48 107.47+8.72 105.63+1.18

makgeolli bang-ultog

Baekgeolli 92.97+2.68 94.23+4.55 107.73+2.29

1)Average recovery (%) + standard deviation (n =3)
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Table 11. Detection results of sugar in the Takju with artificial sweetener

Unit (mg/g)
Category Sample Fructose Glucose Sucrose Lactose Maltose
Golmokmakgeolli original ND ND ND ND ND
Our new rice saengtak ND ND ND ND ND
Jeonggojib-yesnal
9gnby ND ND ND ND ND
saengdongdongju
Guleumeul beossam-a ND ND ND ND ND
. Guksundang
Takju ) ND ND ND ND ND
saengmakgeolli
Haneuldam6 ND ND ND ND ND
Jangsu saengmakgeolli ND ND ND ND ND
Geumjeongsanseong
ND 9.38:£0.24 ND ND ND
makgeolli
Misaeng saengmakgeolli ND ND ND ND ND
Sterilized
) Wolmae rice makgeolli ND ND ND ND ND
Takju

1) ND: not detected
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Table 12. Detection results of sugar in the Takju with no artificial sweetener

Unit (mg/q)
Category Sample Fructose Glucose Sucrose Lactose Maltose
Neulinmaeul makgeolli
28.24+0.32 21.56£0.20 ND ND ND
bangultog
Baekgeolli ND 88.72+0.44 ND ND ND
Palpal makgeolli ND 69.79£0.11 ND ND ND
Gaya premium makgeolli ND 79.58+£0.57 ND ND ND
Takju Golmokmakgeolli
) ND 135.14+5.30 ND ND ND
premium 12°
Ugoksaengju ND 134.07+0.71 ND ND 4.56+0.31
Haechang 9do
) ND 88.53£0.41 ND ND ND
chabssalsaengmakeolli
Gyeong takju 12do ND 157.04£1.05 ND ND ND
Neulinmaeul neulbom
Sterilized makgeol 27.88+0.03 21.47+£1.70 ND ND ND
Takju
Guksoondang rice makgeolli 29.88+0.45 24.29+0.22 ND ND ND

1) ND: not detected
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3. A3 7v| 8 HPLC ¥4 A

Aol f85Hal Sl 858 ez et se H7t 5o wet
o] 2070l thdte] <1¥7m = (acesulfame K, sodium saccharin, aspartame)=
HPLC-UVE &4 8t3ith. 1 A3} 10719 g5l lezdr a7t HE¥ 300
(Table 13, Table 14).

AT E7F A7 59 AE B 2 acesulfame K 0.046 g/kg,
sodium saccharin 0.065 g/kg, aspartame 0.090 g/kgelAth. A=A AEF
acesulfame K2] 71 552 $+&F2- 0.08 g/kg ©] 2 37 aspartame 2] 714 52 ghake
0.132 g/kg IS0t A v 57F F7HE A &2 859 B¢ 1040 BF A=
WA ek

AEH7HES] 71+ 2 Aol 559 AP AFE-7] 52 acesulfame K 0.35
g/kg©] 3}, sodium saccharin 0.08 g/kg©] 5l©] il aspartame-= A| $HREA] Ok =T}, 2]

A7t TFEA S gd2 ofY A RF(MFDS, 2024), & =]
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saccharin®] 24 of tiste] W2 A77F A H | AR AT A(IRAC), V] =

S EA 8L 2 7 A;M(NTP) oA sodium saccharinS 73l &2 Z=of| 4 2H4| A A

& Al = sodium saccharino] Ao Al S A 071 %] etk AR o] 1Y &

H

o] AMA 3o AL ) g yEtel A+ 1992d sodium saccharin®]

fol o w olal) 99 AF el @al A g Eo] th] AFelA A
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Table 13. Detection results of sweetener in the Takju with artificial sweetener

Unit (g/kg)
Category Sample Acesulfame K Saccharin sodium Aspartame
Golmokmakgeolli original 0.08+0.001 ND 0.024+0.009
Our new rice saengtak 0.038+0.006 ND 0.07+0.003
Jeonggojib-yesnal
] 0.027+0.003 ND 0.132+0.001
saengdongdongju
Guleumeul beossam-a 0.052+0.002 ND 0.060+0.007
Takju .
Guksundang saengmakgeolli 0.033+0.01 ND 0.111+0.002
Haneuldam6 0.043+0.002 ND ND
Jangsu saengmakgeolli ND ND 0.109+0.002
Geumjeongsanseong makgeolli ND ND 0.109+0.008
Misaeng saengmakgeolli ND 0.065+0.007 ND
Sterilized ) ]
. Wolmae rice makgeolli ND ND 0.107+0.006
Takju

1) ND: not detected
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Table 14. Detection results of sweetener in the Takju with no artificial sweetener

Unit (g/kg)

Category Sample Acesulfame K Saccharin sodium Aspartame

Neulinmaeul makgeolli bangultog ND ND ND

Baekgeolli ND ND ND

Palpal makgeolli ND ND ND

Gaya premium makgeolli ND ND ND
Takju ; )

Golmokmakgeolli premium 12° ND ND ND

Ugoksaengju ND ND ND

Haechang 9do

) ND ND ND

chabssalsaengmakeolli

Gyeong takju 12do ND ND ND
Sterilized Neulinmaeul neulbom makgeolli ND ND ND
Takju Guksoondang rice makgeolli ND ND ND

1) ND: not detected
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Fig.9. Results of correlation analysis of sugars and artificial sweeteners added to Takju.
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Fig.10. FT-IR analysis results of Takju according to sweetener concentration.
(a)sodium saccharin (b)acesulfame K (c)aspartame (d)sodium saccharin in the main

scope (e)acesulfame K in the main scope (f)aspartame in the main scope
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Fig.12. FT-IR analysis results of 10 types of Takju with artificial sweeteners.

Y The sample names appear in the same order as on the graph.
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Fig.13. FT-IR analysis results of 10 types of Takju with no artificial sweeteners.

D The sample names appear in the same order as on the graph.
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oA FYZAANAM HZEE acesulfame K H ¢k 414.2 mg/kg, 327 A of A
A< % sodium saccharin®] 3+ 352 543.5 mg/kg ,Z Aot E 7oA HER
aspartame2] 3 ¥ 342 1776.8 mg/kg 2. % (MFDS, 2016) T} 2] %ol A v w4
AEFol 2 202 Hop 59 & JIxav a7t &9 Ads 34 A
32 749 (Shinetal, 2023) ADI°] =23 = Qlo P = g9 dygtv g 3
7h ol -9} el thdk b L ALkl e s Ao w AkEth(Shin

etal, 2023).
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