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ABSTRACT

A special nutritional formula for diabetic patients, developed by Sahmyook Foods, was administered to db/db mice and
compared with the products from other companies. This study examined the effects of different concentrations on diabetic
factors. The body weight increased steadily in the normal diet (ND) group, but decreased in the diabetic experimental group.
Food intake and food efficiency decreased in all groups, and the liver weight increased. The blood glycated hemoglobin
(HbA1lc) level was lowest in the diabetic control group and the Sahmyook Diabetic Care Pro 10% (DCSD 10%) group at
1.98+0.09%. The blood insulin concentration was lowest in the DCSD 20% group at 0.27+0.37 ng/dL (p<0.05), while the
blood adiponectin secretion and glucose concentration were lowest in the DCSD 10% group (p<0.0001). The liver markers
alanine transaminase (ALT), aspartate transaminase (AST), and lactate dehydrogenase (LDH) levels were lowest in the diabetic
control group+newcare dangplan 10% (DCGN 10%) group. The DCSD 10% group had higher serum protein levels, while
the uric acid levels were lower in the DCSD 10%, DCGN 10%, and diabetic control group+greenbia dang care 10% (DCGG
10%) groups (p<0.0001). The cholesterol and low density lipoprotein cholesterol (LDL-Cholesterol) levels were lower in the
experimental group than in the diabetic control group (DCG) group. The DCSD 10% group had higher serum high density
lipoprotein cholesterol (HDL-Cholesterol) levels than the DCSD 20%, DCGN 10%, and DCGG 10% groups (p<0.0001).
Therefore, special nutritional foods formulated for diabetic patients, which are special-purpose foods, affect various blood
diabetic factors. Diabetic patients should consume specially formulated nutritional foods as a meal replacement. In addition,
DCSD products, which entered the special nutritionally formulated foods market as a latecomer, are considered competitive
products and not inferior to those of other companies.
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N B EHA} Jo] EehS op7]A]7]E AWolthKim DH 5 2013).

Eﬂzﬂ' HS}t3) 9] ‘Diabetes fact sheet 2021°¢] 2]3HH, G

e led A9 Ee daed AP ol i zozoﬂ AP 2l 690 sl Asto zA] St
B, go] aplow wjEEe deks ovdtilee HB & E‘r 304] o] P S ES 20209 16.7%E Z7F FAS

2021). S GoiAL B A AAL At 24 Ao Bolw, 68 S 19 GiaS 2 vk X481 tHBae
JH 5 2022; Lee HI % o Aolo] wAg o

H

[e]
+C0n‘esp0nding author: Kyung-Ok Shin, Tel: +82-2-3399-1657, = ?l)—\}ﬂ;\;\__‘/]' He ZqAME A23 o] =
Fax: +82-2-3399-1655, E-mail: skorose@syu.ac.kr

)l


https://crossmark.crossref.org/dialog/?doi=10.17495/easdl.2026.2.36.1.21&domain=https://easdl.org/&uri_scheme=http:&cm_version=v1.5

o}

G
=

Ly

=715 YthLee HI 5 2023). =A] =W o
FHEAE 2014 39 83 oA 203500 E 5
2 71 Aoz o &3ta Y thKang JR 5 2020).

TS FHA gl o AlY G e
FEA o] Mgkl Ast= Qg A28 P o2 vy =,
A1E T A B AR g2 <l <l
2 Ago] EAo|thKim YR 5 2022). AA| P gaje
90% ©]’g°] 111263 Tl dlget, Al 23 Y
Ags 7= dFHd AH 2 AY Ast
10150 o8] B ETHKim SH 2019).
o]

o fr
O

UE\_.
o9

¢

r
ELntt)

l-'>~

=
o,

o =)
B
ot

=

IN o, X

o1>_‘, r\o

N
2

glol ko] 7] gdon, S5
s Ete X129 FeAdS QXX
D}(Lee HJ %5 2023). 3o ghd 29l
FHegh Aol AFAS 9 AP AAA
Fsl(Kim SH 2019; Lee HB 5 2021)
Abgel o] 271744 gt
3]l A

4 % Srgaus Sy el 3 Y
o}

PO

AU
o 0N
2 o
vl

& o ¢
N
N

o &
91N L)

fo rr of ok
o o r

Jo
mE

o o o >Ol-‘El oft oft off

f, ofN

[¢]
o
2w

o o) 1o oy
(o]
—
o> of

:
0.

kr
ok
e

ol
o2
fo
Ik

Mo
o

[o

Og‘:";
it
X 2
ﬁ £ >
L 2 ol
E‘E
FIF
5
3
=}
T
o]ﬂ
Y
S
oz

0}7] 01337] “H'r“’ﬂ 3T

59 dEAE7} 5_{—?%1’4— A G o
28 Zﬂi*fﬂ thlazohdmedlonﬁﬂ sulfonylureaZll 2 biguanide|
OFE3} QlFdAA| A So] E8H 3 YA Yl BE A
g A %ﬂé ZH=A, vk g A=A So] Hzkg ) 1,H/H
A So] HAE 3 YthKim DH & 2013). kA &
W A8 2 A E el AR EEe] 2AED %194
s &

HEFPsHHE 5T %h‘ﬂé

2,
olt
we
- ol
AU
é
1-H
oo
o
N
=
_>‘~l_‘

A7t AREn ok

B
(Babashahi M & ; Hariri M & 2015; Chuang YC &

2019; Babashahi M 5 2020).
A:L AFo= E}\]Q_L NE P S =AY
F2 A7 Aol Ay, o7l ol=d, rhiuel FEE,
A2}, BetE e, Ur*i}”“‘iﬂ*éﬂ 2 Aol F =
o] AA AEA 715 A2AE AMSle] A XEH 9o ,
olelg JP-So] Qladl o] Jure Eok AAele A

o] HJEM C, tocopherol, pyrogallol, catechin, vanilic
acid, benzoic acid 52| #H&EA EZo] Wo] fro] ojA
EE B BRE AR, Hel ) B 3 1% )

AEH7t 3l Xlﬂxﬂ olEdY LElugo R Qld dH
A D e 88 Zoha B aEcKShin S 5 2014;
Coi HJ 5 2020). op7Hil] o]&d-& HAES Ha o}~ ptyalin

oY} amylasegl— 2o oA Yo 4RE BEaux &1 &
sts SHstER ¥uhe 1 d9E 349 SEle A

LSRR

HolA o} arkifiE Rk
< AAA7]1E 2Hgo] UTHKim SH 2014). vhuale) =525
o] Af Fa aie] eds JAlste], Lol TxT
TE AAAFZA AS TG FeS d3tste 2t
003 Kim NH 5 2025). =}

= FrlElze] A RS

He A}i’uﬂﬂ 940111 o ZRE T &

H| S Fxlshs An] o, o] A, 24914 % 7ZgAl &tet
2o udd o gde /e AR HaEAtHKim
CEEHE e AR O] 40%°] a et
Q1 Streptococcus mutans 2 A3+ FX| & x|
HA] °}0ﬂﬂl AR aﬂh}% Aol Hlste] 2]

Z

ofje ol
e
o

[\
(=)
—_
N
—

dot o B
b
i 1o

{0

oft %o
P
O

T
~
3
[
=]
Eﬂ
£ o
[\]
S
S

>,
(o
HU

aot o
oft Y
o 3
o[}

ﬁ Al, %ﬂ% O Xl*‘/l i 2w o 5
‘?%% °J§o] tHKim YS & Cho MS 2020).
o

fr o

&3} o'%if\i A Y =EHEolY E5At
Ea5te] e g v S 35, gad o W]
Aol HuEciPark MH 5

r
D
L
iﬁi
o
>.

2
Lo
_O|_“
2
_1
=)
1",
2
)
r
R oo L ol

oo ME % N Mo
>
oL £ oL
2,
Jo o

N & ERE 2Y 424 7154 S48 4
A F A SEERAE Do 559
ZANE L B AFL dbidb miceel A HAN F, BE
W2 A9 Botel BF P Aol A B

obuzA} A4Sk

SR

148 ME Y MY ST

B AN AR ARE AEHENA TE P
A 5 BANE 480l BAIH 2 2(Sahmyook

Food, Cheonan, Choongchungnam-Do, Korea)E F4713A]
A Al A ZFe| A3 w3k g Aol (Daesang,
Seoul, Korea), 2] 131H] OHDr Chung’s Food, Cheongju,
Chungcheongbuk-Do, Korea) #| &%= A5 nlECA Lol slo]
T Mo r SAAXAA AR Al Zd AHESISiT Ao
2L Table 13} Zom, F A3 7]7H2025d 7€ 23d~
2025 99 16¥) B dx2TH AT ZFA A5t &

= AHrEA AFEt s Tt B AT e gl
(Raonbio, Yongin, Korea)ol|4] A& 88| =71 C57BL/6
10721 ¢} db/db mice 507FR]E EoFHigtony Ao 3t
ok} x| ske] zt ﬂ‘ﬂ‘—rL Z ontel¥ F 87t AMESHA

1, 749 A571E 7 /\1?740]] ARSI B8 AFSA
o] 7L &% 2202T, = 50£10%, 12413 F719] A5



36(1): 21~33 (2026) FaAE SFFFRA M Fol Tl VA= F 23

Table 1. Diet composition of contents and experiment diets

Group”

DCSD 10%, DCGN 10% &

DCSD 20°
DCGG 10% groups CSD 20% groups

ND groups & DCG groups

AIN-93G+special nutritional AIN-93Grtspecial

Ingredient AIN 93G (gm) Kcal formulated foods 10% Kcal nutritional formulated Kcal
foods 20%
Casein, lactic 200 800 180 720 160 640
L-Cystine 3 12 2.7 10.8 24 9.6
Comn Starch 397.486 1,589.944 357.73 1,430.92 317.98 1,271.92
Sucrose 100 400 90 360 80 320
Maltodextrine 132 528 118.8 475.2 105.6 4224
Cellulose 50 0 45 0 40 0
Soybean oil 70 630 63 567 56 504
t-Butylhydroquinone 0.014 0 0.0126 0 0.011 0
AIN-93G mineral mix 35 0 315 0 28 0
AIN-93 vitamin mix 10 0 9 0 8 0
Choline bitartrate 25 0 2.25 0 2 0
Freeze-dried powder 100 3,563.92+ 200 3,167.92+
soymilk soymilk
Total 1,000 3,960 1,000 calories 1,000 calories

) ND: Normal diet, DCG: Diabetic control group, DCSD 10%: Diabetic control group+Sahmyook diabetic care pro 10%, DCSD 20%:
Diabetic control group+Sahmyook diabetic care pro 20%, DCGN 10%: Diabetic control group+Newcare Dangplan 10%, DCGG 10%:
Diabetic control group+Greenbia Dang care 10%.

AL FAR e, AAAQA F& A tAQ1E Table 2 Sahmyook diabetic care pro 10%), L83 5ol (db/db V}5-
Oﬂ AAIBFE T B Aol AL83E AF Aol @FEulo]l 2 24+ LduAlg+d7)x] 2 DCSD 20%: Diabetic control
gl(DooYeol Biotech, Seoul, Korea)ol] 2]Z]|5}o] pellet FE| 2 group +Sahmyook diabetic care pro 20%), Hlnlw* 1 T+
FE Al o, FAA Q) AR AANEHCSTBLG,  (db/db v~ uiAlE+ Aol B2 DCGN 10%: Diabetic
ND: Normal diet), @t 21X (db/db vF-2=+LHHALE; DCG: Control Group+Newcare Dangplan 10%), Bla 2 Fol
Diabetic control group) A& FoJTH(db/db P2+ L HEAL (db/db V-2 ARRARE+T-AE] o} TAlol; DCGG 10%:
S+9701%] Z=E; DCSD 10%: Diabetic control group+ Diabetic Control Group+Greenbia Dang care 10%)°.2 U+3]

Table 2. Details of experimental animal groups

Group"
ND DCG DCSD 10% DCSD 20% DCGN 10% DCGG 10%
Number 10 10 10 10 10 10
Diet Normal diet Sahmyook diabetic care pro Newcare Greenbia

) ND: Normal diet, DCG: Diabetic control group, DCSD 10%: Diabetic control group+Sahmyook diabetic care pro 10%, DCSD 20%:
Diabetic control group+Sahmyook diabetic care pro 20%, DCGN 10%: Diabetic Control Group+Newcare Dangplan 10%, DCGG
10%: Diabetic Control Group+Greenbia Dang care 10%.
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HDL-Z%] 28| E(high density lipoprotein cholesterol), 53]
Wtriglyceride) &2 5417 (DRI-CHEM 4000,
Fyjifilm co., Tokyo, Japan)E °©]-83le] S7g3slith. LDLZ
|28 E(low density lipoprotein cholesterol) &2 3 &
Zel2~HE - (HDL — ZE 28 E + (F4AZ /5)19 A
T BT i e =

MEE 2E 5= IBM SPSS package version 23.0(stati-
stical package for the social science, Armonk, NY, USA) 3
2a9e ol gale] 717t BT REUAS AEAT. 4
@ AT el BAA Felde HSs] Hdl one-way
ANOVA test® AASIG 0, Hel 7 2ke] Aol & 53]
?1ell 4] Duncan®] TEH 9 S skl AR &
E BEATE FY5FL p<0.00013} p<0.052 A3

PudAg SFIFRAAF] ol A IF 25

1. AE w3}, Ao MFz I Ao 28

BeAtg ST FEANEF= AHR db/db mice®] A
= W3}, Aol AT A Ho] E&L Fig 13} Fig. 201 A5t
ek AlE 7HAl A B A 32.27+45.16 gol AL, TR A
AFL 37.01£1.31 go|Attk 53] NDT2 21.880.94 gollA
35.3044.05 g= H<r3] T7FI o, DCG-2 34.6042.17 goll
A 36.6044.64 g, DCSD 10%-&- 33.60+2.18 gol|lA] 37.60+5.18 g,
DCGN 10%7-& 34.60+37.00 g, DCGG 10%* 33.90+36.40 g=

o

nsle A3 B9} Streptozotocin®l] 218 F = i F
= 343 A5 A4S Eel(Kang JR 5 2020), ©]9F 22
AL gl A8A AR I o] o@:, Yo
A U2 FFEA Fste] AuAde v g8 25 9
7t 2ol A9 & 4lAo] Eis] doju= 5 B Ak |
32 Yo FiEHE HAeg HuFHATKHF Pancani
5 2007). APAKTang Y 5 2017)0l|4] EH, A ZEo]
A FaE 88 streptozotocin T 2 Q18 Al A
12 A AHE Asl @ Alm AT Tl o 2EY A

Pizol o] A oA 2Hge] ooz Q) AAT Holv}
oA ciAlel A ALE A 23 A Ael 2 0EE) )
golghn Kusgith wd Yrgnde) W34 Biv

Weight changes (g/day)
Mo
[=}
(=]

15.0
10.0
5.0
0.0
Adaptation 1 2 3
period

Dissection

5 ] 7 8

Weeks

——N[D —+=DCG =—+=DCSD10% =-==DGSD20% -==DCGN 10% =-==DGGG 10%

Fig. 1. Weight changes over 8 weeks. Mean values without a common letter significantly different by Duncan’s multiple
range test at p<0.05. ND: Normal diet, DCG: Diabetic control group, DCSD 10%: Diabetic control group+Sahmyook diabetic
care pro 10%, DCSD 20%: Diabetic control group+Sahmyook diabetic care pro 20%, DCGN 10%: Diabetic Control
Group+Newcare Dangplan 10%, DCGG 10%: Diabetic Control Group+Greenbia Dang care 10%.
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Distary intake (g}

Adapration 1 2 3 4 5 & 7 g
period Weeks
—ND —DCG —DCSD10% —DCSD20% —DCGN10% —DCGG 10%

Fig. 2. Changes in dietary intake and food efficiency ratio over 8 weeks.

Food efficiency ratio (g/g)

oA oF B TREA TS

1500

500

000

Adaptation
period

500

10,00

-15.00
Weeks

—ND —DCG —DCSD10% -——DCSD20% ——DCGN10% ——DCGG 10%

Mean values without a common letter

significantly different by Duncan’s multiple range test at p<0.05. ND: Normal diet, DCG: Diabetic control group, DCSD
10%: Diabetic control group+Sahmyook diabetic care pro 10%, DCSD 20%: Diabetic control group+Sahmyook diabetic care
pro 20%, DCGN 10%: Diabetic Control Group+Newcare Dangplan 10%, DCGG 10%: Diabetic Control Group+Greenbia

Dang care 10%.

el g9l e} gglon, ol fd 3
8 ARERC 7o)

5 2015). A8 <A (Pain

=9k,

koL EJ_O]—“EHShlm GS &
VM & Garlick PJ 1974; Shim GS & 2015)01]%1 = db/db mice
o] A% #H W p-AEe A=z s el A A
32 3] BiAL Evtd © Avhe] hA AR A A
=z A Fe Walgo] gl Ao g A, db/db miceol
A ddlA ez S gxANEe] Tt AlF Sk 2
FEFE A Bdhe oz whdr) B AqelA o] 4
HAFE P2TS v Esl] AAFor hdle A4S 2
e, DCGG 10% 2 2lo] AH e S7 E 7ha Zo]
el @ﬁ}om CIESE B oA Alo] &S NDTOA
71 Wigl Zo] ASHA UElgon, BE oA o] &&

2. =2 A
FadAg EFdUzA A ES HFH 3 db/db miced] 7t
217, ¥l 22 FAE Table 390 AASIATE 2 FA=

NDT 1.08+0.12 g, DCG 2224021 g DCSD 10%
1.9940.25 g, DCSD 20%7* 2.09+0.24 g DCGN 10%q
1.97£0.18 g, DCGG 10% 1.82+0.15 g2 tZTFH(NDT)
o WISl db/db miceol| A 3+e] FATZE froletA Srtekd

(»<0.0001). ¥ AN db/db mice2] 3] F-AE F7F6+A
ow, MPAF(Harris EH 2005)1 X% G $AfolA] 3t
o] vlisr}F vebb, B o2 Qle) 1he] vkt 118
Hobn Hastith 41749 7= ND 0.35+0.07 g, DCG
T 0.46£0.04 g DCSD 10% 0.49+0.05 g, DCSD 20%
0.54£0.06 g, DCGN 10%7 0.49+0.05 g DCGG 10%

o e dAor By 0.52+0.05 g2 thZHNDT)ol B8l db/db miceoll A 272l
Table 3. Organ weight of mice
Group®
Organ weight (g) F-value
DCG DCSD 10% DCSD 20%  DCGN 10%  DCGG 10%
Liver 1.08+0.12"%  2.22+0.21° 1.99+0.25" 2.09+0.24° 1.97+0.18" 1.82+0.15¢ 41.298
Kidney 0.35+0.07° 0.4620.04° 0.49+0.05° 0.54+0.06" 0.4940.05° 0.52+0.05° 13.030
Spleen 0.06+0.01 0.07+0.00 0.0440.02 0.08+0.00 0.05+0.03 0.04+0.01 0.556
Y Values are meansS.D.
? Mean values without a common letter significantly different by Duncan’s multiple range test at = p<0.0001.

® ND: Normal diet, DCG: Diabetic control group, DCSD 10%: Diabetic control group+Sahmyook diabetic care pro 10%, DCSD 20%:
Diabetic control group+Sahmyook diabetic care pro 20%, DCGN 10%: Diabetic Control Group+Newcare Dangplan 10%, DCGG

10%: Diabetic Control Group+Greenbia Dang care 10%.
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(0.32~0.44 g)2] %71 FA7F SV thal B35k th(Shim
GS 5 2015). & AFolA v FAE 7 FEE 544
° 2 folgt ztol 7 YRR F3UTE ¥ HEZA A 7

A 7)o, Mg D A Ao Fagt g3
?‘M{Klm JY 5 2024). 12t Al d5Rkgolv A7

ol o8l 71 o7t Lol A A S £
7=, # dFolM s o& A 713l vis) @
7} 2 Ao =7 AlgdHTh

FN

¢

o 1 ‘”ﬁ
10

ox flo 12 wlo o
E
RJ

3. 3= g, 47 Ugs ZA E gEteMn

FrAg Srd AN EFS AT db/db mice®| ¥
&5 g9, AT Wds dA 2 Geld A A E Table 400 A
sttt T e GadAE SFddANEFS AF
3 DCSD 10%<, DCSD 20%, DCGN 10%, DCGG 10%-0]
A 2L s Hlon DCGTL 383.80+113.68 mg/dLE
o2 Agae vE] @2 AgS BHAth ol APATF

ol
)
S
et
N
=2
>
fr
=)
ol
o{r{
1o

ZZ50| db/db miceS o] &3t
A FE L E*Ml?ii‘rﬂ Hystgon, 44
& s

Zel7b A= A “%_TL H 39 th(Samsul E &
2020). AT W5 HAF 2= NDES A28k, 494.85
~556.12 mg/dL Q] X2 By B Ao % ¢
3l8 A4 22]E DCSD 10%-l 4] 1.98+0.09% 241 DCGN
10%4(2.17+0.03%) 3 DCGG 10%742.29+0.11%)°] Bl&} -

Sl Re £ E etk 8F FAPAL FAE P

Aol AFAR, WAZ 9 APHE Bo) FuP S
3} 2 49) Bl gl Ao BE 3 9or(Kwon HO

T 2016), FEHEAR 1%E FolW A7 WA 19%, A
AN 14%, T2EE A 43% 2 nAEd 2E 37%E 3
2AA B Q3 AFgEo] 21% AAdtia 4 gtk
(Yun WJ 2010; Kwon HO & 2016).

4. €% ¢Ql=2l, otf|xH4lEl Glucose2| Bi5}

FAE ST GAFS AT db/db mice®] ¥
A Ql&d, olt) Xl glucose] W3}= Table 591 | A5}
Atk dF & FEE DCGTA 1.31£1.01 ng/dL7HA]
7kt 2, DCSD 20% -l A= 0.27+0.37 ng/dL= 7}
o 22 HATHp<0.05). E=E DCSD 10%7H(0.42+0.54

ng/dL), DCGN 10%+(0.37+0.40 ng/dL)ellAE thx7HTh
B F3E HAtp<0.05). Q&de I3 St uket #

THEG| = o, A& Al FREG ezt o] wigA|ZedA BH|Hol 2§ 9t 7S felsta
EE Aoz AdHd) 38 @92 Gy Wi IS Zrel A o] G217 (gluconeogenesis) = AAIskH AW =
o UHI FAgo] 9lorm g FLH X7 Al 23 AER Ao M= AW (de novo lipogenesis)= 78} Choi
gan & oo gro dxemAsio] uhgyl Ay €S 2009; Kim CY & Baik IK 2023). ¥ 170l A o}t] 3y
o] Atta 7Fx3a thLee HI 5 2023). A8 AT (Lee HI & DCGTlA 3,868.33+1,366.04 ng/dL S35 Hgow,
Table 4. Blood sugar, oral glucose tolerance test, and glycated hemoglobin analysis results
Group®
Blood levels F-value
ND DCG DCSD 10% DCSD 20% DCGN 10% DCGG 10%

Blood sugar
(mg/dL)

Oral glucose tolerance
test (OGTT) (mg/dL)

HbAIcY (%)

179.84+76.47 556.12490.18

1.7740.36° 1.96+0.17°

540.06£77.77 511.98+141.27 529.28+186.71

1.98+0.09"

127.20+35.9572  383.80+113.68" 432.00+137.15% 430.80+£123.48° 402.20+£136.23° 429.60+118.18* 4.571"

494.85+165.21  0.101

2.04+0.98° 2.1740.03* 22940.11*  5.0417

Y Values are means+S.D.

? Mean values without a common letter significantly different by Duncan’s multiple range test at =

p<0.05.

® ND: Normal diet, DCG: Diabetic control group, DCSD 10%: Diabetic control group+Sahmyook diabetic care pro 10%, DCSD 20%:
Diabetic control group+Sahmyook diabetic care pro 20%, DCGN 10%: Diabetic Control Group+Newcare Dangplan 10%, DCGG

10%: Diabetic Control Group+Greenbia Dang care 10%.
9 HbAlc: Glycated hemoglobin.
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Table 5. Comparison of blood glucose-related hormones and related proteins levels in mice blood
Group®
Parameter F-value
ND DCG DCSD 10% DCSD 20% DCGN 10% DCGG 10%
Insulin 1a2) a b b . . -
0.77+0.40 1.31£1.01 0.42+0.54 0.27+0.37 0.37+0.40 0.5340.35 2.513
(ng/dL)
A‘?{f’g‘;‘;‘;tm 6,705.00£3201.56" 3,868.33+1366.04° 1,770.00+190.79° 1,800.00+131.15° 1,866.674291.43° 1,833.334680.91° 12.978"
Glucose . b a . a a X
(me/dL) 244.00+66.06 883.17+61.08 865.17+£52.41 874.17+55.59 904.00+80.52 961.33£37.43 34.796

Y Values are means+S.D.

? Mean values without a common letter significantly different by Duncan’s multiple range test at = p<0.0001, ™ p<0.05.
® ND: Normal diet, DCG: Diabetic control group, DCSD 10%: Diabetic control group+Sahmyook diabetic care pro 10%, DCSD 20%:
Diabetic control group+Sahmyook diabetic care pro 20%, DCGN 10%: Diabetic Control Group+Newcare Dangplan 10%, DCGG

10%: Diabetic Control Group+Greenbia Dang care 10%.

DCSD 10%3* 1,770.00£190.79 ng/dL, DCSD 20%3 1,800.00+
131.15 ng/dL, DCGN 10% 1,866.67+291.43 ng/dL, DCGG
10% 1,833.33+680.91 ng/dLe] A2 EtHp<0.05). %
Z(tZ) Q! NDell Hlste] A3ioA Qe A A
o2 Qlste] dF oftjxuvlelo] haste e ERIsA,
DCGTA = d&d s&rt frofH oz Srtehes RS &
ATt oft] Rl & A WA Lol A Eu]E] = ofr] 27]<]
(adipokine)e] €F o 2 Ql&d 74 (insulin sensitivity) 3=
Aol| 7oz Qded APdH d#dHKim CY &
Baik IK 2023). & olt] €& Ftoj| A Gz} A AYrks
AAetaL 5 A A AWAE 2betE ST o 2N Q&
A g S ol vl g o3-S n| X oh(Park KS 2005;
Kim CY & Baik 1K 2023). H|qko|L} A28 Fiaw 2 Ay
& A% gt QlojA] ot X’ |7} vrolA] = 7 o]

>

slom, ol Aol & FAd 1, U Aol AW &
o efgow ojold & itk Wb ol EvEe]
9848 ot A Qe A AN AT A
k=]
=

874 Mo 2 HrlEthKim NH 5 2025). 2 7o) A
Z glucose Tt 71 Al R3E DCGTell A
883.17461.08 mg/dL= 7H =& A& o, & 7=
Z25 AF A2 DCSD 10%-2} DCSD 20% ol A& zH2}
865.17+52.41 mg/dLT} 874.17+55.59 mg/dLE $& A=
HATHp<0.05). o] = S8 S5-I F2AAF Az Al
=l e XA Ao, oyl oled, vhid
= A AL, e s, dASPYUEY AEY 9 2]

] o A AEA] 715 LAY Bt FRAeR
2} Aoz dted)

o

o -1

=

=
ar

o
ofp ox m

1

s
]
Eis

g2

3 |21 &-S A3 db/db mice?] &
AJE-L& Table 69l #|A13HATE ALT 473
ZHolA 33.70+10.04 U/LE A3 HYE vepd vbd
o], DCG-ol| A& 118.00+20.15 U/LE FX|7} Z7}eb7] A
ZlelH k. DCSD  10%TollA = 147.30+80.79 UL LM,
DCGG 10%-oll A= 218.40+294.72 ULE Foletd =&
TAE BATh ALT X+ FHE W §49 defdoln]
& A(alanine transaminase)?] F F=E YER =),
A7 S = ALTZF o r fEw o] F217t 45
sleg, 7k 7% $03 A EE AFEE I YtKLee YR &
Baik 1K 2024). ¥ AFol|Al AST A& dlxatol|A
130.90+54.57 U/LE A4 HYHET}E 9o, DCGTolA
274.00+147.00 U/LZA 28] A= A5d FX& B
DCSD 10% el 41 471.80+406.11 U/L, DCGN 10% 014
£ 248.70+173.39 U/L, DCGG 10% 7oA & 312.78+294.42
U/Le] =25 HT) AST(aspartate aminotransferase) %]
7F oW M2 & oud F o A S, =4
& 5 UE A E E¥eug A3 &5 Fox $£3]7}
deetta A itk Aa@A4(Shin KH 5 2004; Lee
YR & Baik IK 2024)°l <]3l¥, ALTS} AST+= ofv|i=7lo]
BARA F2 o] EAlSH, vlold 2~ 7, &< -3l
oF= AR Q1gh 3t 2B~ 52 EF Al 2 =t 5
o] o g Frketty Byt & dFol|A] LDH 3=
2ol A 364.70+134.69 U/L, DCGollA 639.80+279.10
U/L, DCSD 10% o4& 1,008.89+646.83 U/L, DCGG 10%
oA E 1072.29+688.07 U/LE YENSTE LDH 3+ &
24§ A(lactate dehydrogenase)Zhe &4 X5 21|
s, LDHE 78] 59| 7] BE Alxd] EAlgth &gt 5

X
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Table 6. Comparison of ALT, AST, LDH and r-GTP levels in mice blood

Group®
Parameter F-value
ND DCG DCSD 10% DCSD 20% DCGN 10% DCGG 10%

ALTY (U/L) 33.70£10.047°  118.00+20.15®  147.30£80.79"  158.70+£113.82%®° 100.80+68.10° 218.40+294.72*  2.067"
AST” (U/L)  130.90+54.57° 274.00£147.00° 471.80+406.11° 688.10£722.71° 248.70+173.39° 312.78+294.42° 2.865"
LDH® (U/L) 364.70£134.69¢ 639.80+279.10® 1,008.89+646.83" 1,264.11£935.00° 643.25+135.46° 1,072.29+688.07 2.124™
~GTP” (IU/L) Not detected Not detected Not detected Not detected Not detected Not detected -

" Values are means=S.D.

? Mean values without a common letter significantly different by Duncan’s multiple range test at = p<0.05.

%) ND: Normal diet, DCG: Diabetic control group, DCSD 10%: Diabetic control group+Sahmyook diabetic care pro 10%, DCSD 20%:
Diabetic control group+Sahmyook diabetic care pro 20%, DCGN 10%: Diabetic Control Group+Newcare Dangplan 10%, DCGG
10%: Diabetic Control Group+Greenbia Dang care 10%.

Y ALT: alanine aminotransferase.

% AST: aspartate aminotransferase.

® LDH: lactate dehydrogenase.

" p-GTP: r-glutamyl transpeptidase.

F-9lo] N7} £/ LDH A7} 453, 1F &4, 23S FalA 3 gFR ujde] SxEug g3 45wl
43‘573*", Y, oF 5 ohedet AR S Adete | AMg-gt) o] e 7Had A AlmdEnh 84 gyne dug 3
A e ] IS Fola, B AUt T TP B &S AA s R Wt ¢k 2090 B R 7
o] FHAghe] WS wole BRI WAIE 7 ik A A e A5 FER Alele tivl B2 H9I(Kim KA 2009;
E7b S, 1Ed Bt A=, HA] £EG4AIA 0 Choi RY 5 2019)& UEhdTh 2 AFelA] & de]fyl 5
Z-go] e G WS F7HIZITHKim CY & A= 0.00~0.04 mg/dLMJ% Hlg]2Rle grIFadlo] 3
Baik IK 2023). ¥ 79| A3ol|A ALT <*]= DCSD B3l AhEola, F RS UHEA sl A EE A

10%77 DCGN 10%ollA 7 Sgkom, AST 3= FKShin HS & Lee BR 2007; Choi RY % 2019). @3

DCGN 10%7% DCGG 10%welA @2 FX& Hla,  FHl &2 1 7ls ot & 9 Tdg3e55 A 571
LDH %] DCGN 10% 7oA 7 @& 25 Bith o] HH, STZ Fo Al % o] UeFHl F4= S7igtta
E 77t Ay EFG AN E Ax Al a9 BaEtkShin KH 5 2004). 8AR thzol] H]8] DCGT
A A& 715748 A9 T/ 3 T ol wet xfelrh oA opxlom, 53] DCGN 10%+(0.95+0.58 mg/dL)2}
Uehd o & Alsdth B dfois EF ~GTP 555 DCGG 10%+(1.20£0.95 mg/dL)olA e $X]5 1S D‘r =

Z2TS 33 B8 oA TAEA] &odh. dF ~GTP Aol A LT blood urea nitrogen ¥ creatinine 53] &

TEE A e dlE 8-S ehlle ARE AMEE 7kl 2@ Zlelzh itk

=, 53] k&, 57, vk, Azt 2 1hd g Sl o) ¢

2|7} 235 EtHLee EH & Chyun JH 2009). 221} B &1 7. €3 XE Hd&2

Me B o Q1gh 3te] 4kslA] EAfo] A4 ot =4 FaSAE B2 A2 E-S AT db/db mice®] T3

O & Qe It & HErt TR W Zlo® AlREE 2 211 AEo] WMsl= Table 89 AAEIUTE B T HE

2= NDell B84 DCGTollA] 156.70£17.90 mg/dL7HA] 2

6. €5 ot éﬁ% 253 Whol, DCSD 10%7(126.20+46.08 mg/dL), DCSD 20%
FrAe ST A EFS AT db/db mice®] & (124.80+46.08 mg/dL), DCGN 10%%(113 50+64.12 mg/dL),

5 %@Eél 73> Table 79l AAMGIATE 5 @0 E 4 DCGG 10%(91.50+64.43 mg/dL)ol| A= olahA] e 4=

Mo
rlo
=
FN

J
@)

CG-, DCSD 10%<, DCSD 20%, DCGN X5 HATHp<0.05). €5 LDL-Cholesterol —rx] = DCGT
2ko| 7k u/\/v\——]/]’ DCGG 10%olM = 3.99+  (12.502.80)l HI3}A DCSD 10% 8.70+3.50 mg/dL, DCSD
2.76 g/dL_E_ SHE FAE EATp<0.05). Bt friEE 2 20%q* 9.70+£5.44 mg/dL, DCGN 10% 8.20+4.92 mg/dL,
d ko] Ashe duld o]shakg-E Fxlst] DCGG 10%- 6.80+4.96 mg/dLE. FrolslA] 2 £X2 Hejrt
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Table 7. Comparison of protein levels in mice blood
Group®
Parameter F-value
ND DCG DCSD 10% DCSD 20% DCGN 10%  DCGG 10%
Protein (g/dL) 5.43+0.22 5.61£0.21 5.14+1.83 5.01%1.78 4.58+2.43 3.99+2.76 1.053
Albumin (g/dL) 3.88+0.13 3.91£0.14  3.51=1.24 3.49+1.25 3.16+1.71 2.86+1.98 0.999
Total Bilirubin (mg/dL)  0.01x0.01"*?  0.00£0.00°  0.02+0.01° 0.04+0.04° 0.0120.01° 0.010.01° 4.0317
BI it
ood (“mr;;‘dg OB 93004245 20204590  22.60+11.78  232049.09  19.70+13.16  18.00£13.01  0.449
Uric acid (mg/dL) 3.33£0.90°  2.26+£0.81°  1.98+1.35%¢  2.06+1.66° 0.95+0.58° 1.20+0.95% 5.881"
Creatinine (mg/dL) 0.25+0.07 0.34£0.04  0.370.17 0.38+0.18 0.3120.17 0.27+0.19 1.270
Y Values are means+S.D.
? Mean values without a common letter significantly different by Duncan’s multiple range test at =~ p<0.05.

® ND: Normal diet, DCG: Diabetic control group, DCSD 10%: Diabetic control group+Sahmyook diabetic care pro 10%, DCSD 20%:
Diabetic control group+Sahmyook diabetic care pro 20%, DCGN 10%: Diabetic Control Group+Newcare Dangplan 10%, DCGG

10%: Diabetic Control Group+Greenbia Dang care 10%.

Table 8. Comparison of lipid levels in mice blood

Group®
Parameter F-value
ND DCG DCSD 10%  DCSD 20%  DCGN 10%  DCGG 10%
C?I‘I’ll;s;ir)(’l 140.50+18.33%?  156.70+17.90°  126.20+46.08" 124.80+46.08" 113.50+64.12*  91.50+64.43%  4.908™
) 4) .
LDL (Icn}g;ﬁ;eml 14.70+2.83° 12.5042.80®  8.70£3.50%  9.70+5.44™ 8.20+4.92° 6.80£4.96°  5.969
Triglyceri -
r(lrgng/c;{‘)de 64.90£11.43°  137.10455.90% 228.78+112.11° 356.56:146.72° 238.25+104.04° 167.43+61.92% 2271
~ 3 ok
HDL-Cholesterol™ )5 0014 20%  136.80416.69° 103.90+38.14%  98.00435.55°  92.70+53.96°  78.6045495  2.659

(mg/dL)

Y Values are means+S.D.

? Mean values without a common letter significantly different by Duncan’s multiple range test at

" p<0.0001, * p<0.05.

® ND: Normal diet, DCG: Diabetic control group, DCSD 10%: Diabetic control group+Sahmyook diabetic care pro 10%, DCSD 20%:

Diabetic control group+Sahmyook diabetic care pro 20%, DCGN
10%: Diabetic Control Group+Greenbia Dang care 10%.

9 LDL-Cholesterol: low density lipoprotein cholesterol.

% HDL-Cholesterol: high density lipoprotein cholesterol.

Y ERzHES
Al 24 7h

&3 LDL-Cholesterol <X+ &

sl 5],%

(p<0.0001). 3
oA B2z o2 2ulsl= eSS
7 o= LDL &7} 3] =
Al DthLee YR & Baik IK 2024). Dh‘z
e ded APgES 18T 24 ofa}, A

z2A o] fEAt el FUER ZhelA D‘rau VLDL-
Cholesterol©] A/ ¥©] &= VLDL-Cholesterol <%]7} o}
A A Ak, =g Q&Y AAH 2R QI3 cholesterol ester

transfer protein &332 ZEAHE A SgA o] FH

L

Tz

BH
'L‘f

10%: Diabetic Control Group+Newcare Dangplan 10%, DCGG

8121 HDL-Cholesterol©] 4§/ = 31 hepatic lipase2| 282

HDL-Cholesterol 3= Holrls vhd,) 23 WLyt =&
LDL-Cholesterol X Z7}ete o] dZo] Yehdt}
(Choi CS 2009; Kim CY & Baik IK 2023). 4] ¥4 3l

=

dulsl7] 9JsfiA = &= LDLCholesterol == 7FAA]7
A% 58 I FTAE AN T S

o
N r rulo

%Loﬂxi g3 wgz] i *x]L ND(64 90:£11.43 mg/dL)oﬂ H]
& 4719 AEFolE 167.43+61.9~356.56 mg/dL7HA] 2.57
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~5.498) o] Fof sl SIS HH(p<0.05). SR T4
AE Qe Agdolgts Aoz AZE] glon, T
5ol gloiA &3 lipoprotein lipid(LPL)Y /]oH 2 WA S
oA A Fel7F FX =W, o] & Qs dytel] nAIF B

WA 5o A3 o] F7FetAl EtkPark SH & 2007).
E AFo|A 83 HDL-Cholesterol X+ thZa- 115.80+
1429 mg/dLell B8l DCGG 10%llA] 78.60+54.95 mg/dL=E
7P e 22 Bl o, DCSD 10%7- 103.90+38.14 me/dL
2A te A Hjsl E2 A3 Bvhp<0.05). dF
HDL-Cholesterol-& & &= o =A1% ]b”o]‘/} Y HES 3t
o= Rk gl ujEAIA AEH o ifel] JpAolm, 3]
7t e Zal ] 9)3o] o}xlwpark SH 5 2007).

HE m&

2 o

A8 EFYFZAXES db/db miced| Al BHAZ] &, B
A AET B wele] FrE gy g ozl njXE o
ke At A5S NDollA 53] S7lelsied, &
= AT e sk e Bt 8% dedaa
42]= DCSD 10% 4] 1.98+0.09% 24 71 Be $3&

Hoth ¥ Q43 TEE DCSD 20% 7 A1E 0.27+0.37

ng/dLE 7P @& X5 B2 (p<0.05), DCSD 10%T
oA dF drxdel BH|FY x5 TE FR7F P S

ATHp<0.0001). ALT, AST 2 LDH2] 7} 3FA]Q1AH= DCGN
10%el A 7H8 SESITh DCSD 10% a0l A d35 dhad 4=
2|7} E9ke W, uric acidE DCSD 10%, DCGN 10% 2
DCGG 10%-ol|A] & 7215 EAThp<0.0001). 3 2
iEﬂiTJr LDL-Cholesterol <=+ DCG-l| H|sl] 23
A EE FRE Yo, 8% FAAY S AET
%2.57~5.49HH o’ frelstAl S71ekTHp<0.05).
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