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Abstract

The aim of this study was to investigate the hypoglycemic effects of saengshik in Sprague-Dawley (SD) rats and to explore the
potential of three commercially available saengshik products (BS, LS, WS) as an alternative diabetic meal. Blood glucose levels were
measured at 30, 60, 90, 120, and 150 minutes after the ingestion of experimental materials. In experiment 1, the amount of
experimental materials remained the same. We measured blood glucose-related biomarkers as the area under the blood glucose
response curve (AUC), glycemic index (GI), maximum concentration (Cmax), and time to reach maximum concentration (Tmax).
AUC and Cmax of the experimental group showed significant differences compared to the control group, while GI and Tmax did
not show significant differences among the groups but were lower in the experimental group compared to the control group. In
experiment 2, carbohydrates were adjusted to the same amount. We measured blood glucose-related biomarkers in the same manner
as Experiment 1 and obtained similar results. These hypoglycemic effects appear to be attributed to phytochemicals and dietary fiber
found in whole, unrefined grains. These results suggest that saengshik exerts hypoglycemic effects by modulation of glucose-related
biomarkers.

Key words: saengshik, blood glucose, phytochemical, dietary fiber, glycemic index

M E ARt 22 AAE 35 AAR] Qi T, ufé%‘él
gk Hgk 53 22 ot ARo] f19lo] otk
| A AN Y] e A, 191 7] SR HiEo] A|71¥ 3L Atk(Song 5 2012; Sun & 2014)

A1) AlFyo] I, i, ‘éﬁé% 59 A-E5A 9 BAE SskES AT 9T Aol e
4 7FSAIES A7 =2 AR A A2y G| s S7HA17]= REH(Villegas 5 2007
=31 AL, o2 QI AR S, B 54 T Nanri S 2010; Sun S 2010), FAEA] P Ex=0] AL

42 Ql Aglo] SHMEL ZUFsk 9rthLlee S 2018; Lim A2d G YIS FAA7|= Z(Fung 5 2002; Sun 5
2018). o]= A8k AALR QIS w2 Al HH7 =4 2010; Kyro S 2018)0.2 H %o} B=5lE M43 A| k=<l
dRleg A o, HTol= I &@shE A4 9] Sd Byt oty Al SHe /AL Hiselth &

r:ir

¢

oj

' Corresponding author: Min-Sun Moon, Principal Researcher, Erom Food R&D Center, Erom Co., Ltd., Uiwang 16006, Korea.
Tel: +82-31-5177-5131, Fax: +82-31-5177-5130, E-mail: msmoon@erom.co.kr

- 462 -



Vol. 36, No. 6(2023) A AFo] w2 FHo] Ed WSk 463

R
B-celld] &3 E39 o5& 23 = T
Ch(Park 5 2020). H35ol= 3ol Widol BA <ded
o Al 7S 5H FHhe AElE B2 A A7 100-125
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2. MESE M=

AT 457 ] Sprague Dawley(SD)E 215 (Joongang Experimental
Animal Co., Seoul, Korea)& -]l tt. AR AL 2% 227,
FE 50%E FAISHA L, ARFBZHSPF zone)Q] HE F7]=
St EE B3 3718 ARESEl e, 2442 3] A
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Table 1. Raw materials of saengshik (BS, LS, WS)

Classification

Materials

BS

Brwon rice, Soy protein, Barley, Oat, Palatinose, Oat fiber, Wild grass, Erythritol, Roasted brown rice, Kale, Citrus fiber,
Sorghum, Pumpkin, Cabbage, Broccoli, Tomato, Calcuim, Soybean, Black bean, Monkfruit, Roasted salt, Brwon rice
glutinous rice, Purple rice, Glutinous foxtail millet, Proso millet, Adlay, Red bean, Black sesame, Rice, Radish leaves,
Red yeast rice, Fermented turmeric, Jerusalem artichoke, Balsam pear, Guava leaves, Herb extract, Spirulina, Mushroom,
Lactic acid extract, Yeast, Apple, Pear, Yuzu, Angelica keiskei, Carrot, Burdock, Deodeok, Chives, Radish, laver, Sea
mustard, Kelp, Green laver, Dropwort, Young barley leaf, Korean wormwood

LS

Oat, Soybean protein, Brown rice, Purple rice, Oat fiber, Fructooligosaccharide, Wild grass, Xylitol, Pumpkin, Jujube,
Citrus fiber, Sea weed, Lactic acid extract, Broccoli, Cabbage, Tomato, Black bean, Dong quai, Apple, Pear, Wild ginseng,
Roasted salt, Herb mix, Chives, Fermented turmeric, Red yeast rice, Ginger, Mistletoe extract, Fucoidan, Spirulina,
Angelica keiskei, Carrot, Deodeok, Burdock, Fermented rice bran

WS

Brown rice, Purple rice, Oligosaccharide, Barley, Potato, Wild grass, Agave, Carrot, Soybean protein, Wild ginseng,
Fermented rice bran, Glutinous foxtail millet, Sorghum, Proso millet, Brwon rice glutinous rice, Adlay, Soybean, Black
bean, Red bean, Broccoli, Cabbage, Spinach, Kale, Angelica keiskei, Radish leaves, Chives, Leaf beet, Crown Daisy,
Curled mallow, Young barley leaf, Dropwort, Pak Choi, Bell pepper, Pumpkin, Yuzu, Tomato, Apple, Pear, Black sesame,
Perilla, Sweet potato, Burdock, Lotus root, Deodeok, Radish, Mushroom, Vege protein, Red yeast rice, Lactic acid extract,
Yeast extract, Green tea extract, Herb, Korean wormwood, Monk fruit, Vitamin B, Magnesium

Table 2. Nutrient composition of saengshik

Nutrient Control BS LS WS
Energy (kcal/100 g) 400.0 393.8 397.3 388.5
Carbohydrate (%) 100.0 71.3 64.3 79.7
Protein (%) 0 204 234 114
Fat (%) 0 3.0 52 2.7
Crude fiber (%) 0 6.3 16.9 1.9
Table 3. Served quantity of saengshik containing 50 g ZF A9 AR AR E 7juto g AArsFYTh
carbohydrate
Saengshik Total Tl_]e. quantity of saengshik 4. EEX|=(glycemic index) &7}
carbohydrate (%) containing 50 g carbohydrate (g) IR $(GNY] AAFS incremental area under the curve
Control 100.0 50 (IAUC) & ARESHRIEE TAUC W2 BH-419] 7]
BS 70.15 713 9 S o] 8vh= WHOo R GIo EEHAL %kOl 7W s
LS 59.66 83.8 oF £& AELE 7ML JloH, 02H 2 EEAlE 7%
WS 30.16 62.4 Aoz 7]&A 919 HATHS AAksto] °M]'°]‘93\‘;]'(W016Ver
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) 305, G0, 90X, 1201, 15050] ZkzF F o] TelolA] A Blood glucose area after ingestion of the glucose

gl B 2T B 2L A0 melolA 2 @

Ao H AEY0| F2AA g 247| Caresens II(I-SENS, 5. SHEA

Anyang, Korea)Z 23] HHE5lo] 2343519t &3t H1 d9 HE A3 A= SPSS 18(Statistical Package for Social
SE(Cmax)2} A% 231 @G7HA] ZEAZHTmax)2 435 Science, SPSS Inc., Chicago, IL, USA)Z 2 713-& o] 8&5}o] B
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X519 o, HF+HFFH X (standard deviation, SD)Z 14'E]'LH
it 24 9= 2}o|= Student’s r-testS ARG thE
7ho] 901492 AT, 3oL p<0.05, p<0.01, p<0.001
= Yeri ik

S 113.8£11.8 mg/dL, BS#2
117.7+8.7 mg/dL, LF- 549.9 mg/dL, WS- 116.549.5
mydLE 2= AFolA Bt SES L}EHH oAl
Aol 7} LA Th(Fig. 1). ARHA AlEd 353 % 3087
A dgo] A5otet, &+ Aol AFEEE 35 30%
T IS v wokoieh RS 262.2+38.6 mg/dLo| L, Al
29 AL BSTO] 186.3+11.7 mg/dL, LSTo] 175.8+6.8
mg/dL, WS£0] 192.5£19.9 mg/dLE thZ o] H|s|jA HE
AP 2ol A GojA oz olH th(p<0.001)(Fig. 1).
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Fig. 1. Change in blood glucose tolerance of the SD rats
fed saengshik. The results were expressed as the mean+S.D
Different letters statistically significant differences between
groups by student’s r-test of "p<0.001.

2 WolrlE AL SRI5IH T Cmax2] 7%, RS 264.6+
39.4 mg/dL, BSTZ-L 208.1+17.9 mg/dL(p<0.05), LST-E 197.8+
11.9 mg/dL(p<0.01), WS- 214.4+26.3 mg/dL(p<0.05)7} 1}
grom, 237} v wate] LE AJPF|A fojFoz ¢
o}%tH(Table 4). Tmaxe R} H|Wsto] HE A|FF
A A Q%= A RISt TH(Table 4). AUCE &2 A5
FZ o Yehtes @9 v |4l 0|85t Al4let 4
A2 T8 Y-S vhyekA] %a AE 4 Al S7tdE g9

g = S = a9
I 5E(Cmax), 89 1L 55 =2 A]ﬂ(Tmax)Ei 47]— HATES A Al&2o] AAAQ g9 ARG A& & ?_WEP
A AEE SASAT. AUCS] A7, tiEat2 47744611 hr - F = AFEO|L, Gl= AES AHTE 1 Uett= 89
mg/dL, BSt2 420.6+17.9 hr - mg/dL, LS 407.5¢17.0 hr - WS 2 AHRS o dGEMS-S v w e AARSE $24]
mg/dL, WSFL 43654448 hr - mg/dL7} gho ], tf 223 2 7 AEEE Yo vt e Eshe LAl
H|Walo] LE AFFoA Wopr]= AHiFo| 9 om, LSF (Jenkins 5 1981). Cmax= A& A% F H 1 4L 9Ju|s
AA= FoJstA Fashs AE SRIsHAAL(Ep<0.05), G197 L Ao® Iy =27 kAL Yehfiet Gash A xR
£, WS- 93.2+18.6 > BS- 89.4+13.0 > LS+ 86.4+10.6 &2 AFEE A QlOH, Tmaxe= Alm A & il @30 =23}
Table 4. Pharmacodynamic (PD) parameters in control and after administration of saengshik"?
PD parameters
Cmax (mg/dL)” Tmax (hr)? AUC (hr - mg/dL)” Gl (%)
Control 264.6+39.4 0.7+0.3 477.4461.1 100.0

BS 208.1417.9° 0.7+0.3 420.6£17.9 89.4+13.0

LS 197.8£11.9” 1.0+0.2 407.5£17.0° 86.4+10.6

WS 214.4+26.3" 1.0£0.3" 436.5+44.8 93.2+18.6
Y Values are meantS.D. (n=5).
2 Values with different letters statistically significant differences between groups by student’s t-test of “p<0.05, “p<0.01, ™"p<0.001.

3 Maximum blood glucose levels.
Y Time when glucose peak.

% Area under the curve.

% Glymcemic index.
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Fig. 2. Change in blood glucose tolerance of the SD rats
fed saengshik containing 50 g of carbohydrate. The results
were expressed as the mean+S.D. Different letters statistically
significant differences between groups by student’s #-test of
"p<0.001.

L 268.9+4.5 mg/dLo] EQT, BSTEL 211.9+20.9 mg/dL, LS
T2 200.9+84 mg/dL, WS 218.5+14.3 mg/dLZ th R}
H|wsto] 2= AlgTto] Fo o= Wkth(p<0.001)(Fig. 2).
qzolx= A 13 FASHA AIEE A3 3027HA
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e A A 13 SY5HA AUC, G, Cmax, Tmax® 47}
A& S 5FAHH(Table 5).
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2018), X|Loll= o]k Al Ao Yglo] A
APZEobd dgkeskE AL E 2 43S T ACR 9
°1H°*D}(Song S 2012; Sun 5 2014). 53] FAH 79
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Table 5. Pharmacodynamic (PD) parameters
carbohydrate"?

ol w2

in control

o] @ st 467

and after administration Saengshik containing 50 g of

PD parameters

Cmax (mg/dL)” Tmax (hr)? AUC (br - mg/dL)” Gl (%)
Control 268.9+4.5 0.5£0.0 465.3+14.4 100.0
BS 229.8+14.7" 0.8+0.3 447.4+13.9 96.2+4.8
LS 213.5422.5" 0.8+0.3 436.4+22.4" 93.9+5.8
WS 226.248.7" 0.7+0.3 438.1+15.8" 94.345.6
Y Values are meantS.D. (n=5).
? Values with different letters statistically significant differences between groups by student’s ttest of p<0.05, ““p<0.01, “p<0.001.

3 Maximum blood glucose levels.
9 Time when glucose peak.

% Area under the curve.

9 Glymcemic index.
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the 3} ot AUCS] A9, RS 477.4+61.1 hr - mg/dL,
BST-2 420.6+17.9 hr - mg/dL, LST- 407.5+17.0 hr - mg/dL
(p<0.05), WST-S 436.5+44.8 hr - mg/dL7} U, Cmax2]
AL, RS 264.6£39.4 me/dL, BST-S 208.1+17.9 mg/dL
(p<0.05), LST- 197.8+11.9 mg/dL(p<0.01), WST-L 214.4+26.3
mg/dL(p<0.05)7} Uk, GI®} Tmax: )R 33} H]wato]
£ AP RotR= Aol AUt YT Fo = AxH
AEE2 AES PP o BA9 g9 I 7s4dS &2
S 5= AT ol A 752 Al dhrEo]
& go|EAu]Z] 7|95t Aoz AtgHct Ay 20
T A HE= vt Z2h AUCS| ¢, thRE2 465.3+14.4
hr - mg/dL, BSTH-E 447.4+13.9 hr - mg/dL, LST-S 436.4+22.4
hr - mg/dL(p<0.05), WS- 438.1+15.8 hr - mg/dL(p<0.05)7}
U, Cmax2] 7-%-, RO A= 268.9+4.5 mg/dL7} gk
I, BSTS 229.8+14.7 mg/dL(p<0.001), LST-L 213.5422.5
mg/dL(p<0.01), WSS 226.2+8.7 mg/dL(p<0.001)7} ¥,
GI2} Tmaxi= R tiH] 72221 Zol= AR WolAl
o AE 13 fARH BE @9 A AHO A th2 ofH
7}—\]% r;]./\] '5]-1:]1 i]-o];].Cﬂ“r o]{—ﬂ‘c‘ﬂ— 7337,]-}:_ AH/UQ,] Z]
3t Ao AlREC AL Alo] A9
2 7S YR AREE=, Alold
3 104*174 d stol tigt 715 4d=
7R3 Qutt E}EW A7 §eslE S BT AY
201 A= AJA1 9] Egof] thet 715 I 5= AT ¢
o] AFAT Y29 wo|EA m| A} Wﬂﬂzl 2 I
22 ge3kE o] ddol EHoP 715730] & ACE A}
EEoh AT &3] e AFS iAo E XY Ao
ofl7]o] AAARl d st 7158 gelstr|o] ojEth
= Ao EAg. tetA 3o [PE T st 7|
A Ao} JAA A GAF T T2 Astd A7 e Ao
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