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Effects of Sasa Borealis Leaf Extract on the Glucose
Tolerance of Major Foods for Carbohydrate”
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ABSTRACT

Sasa borealis leaf has been known to have anti-diabetic properties. In this study, we tried to evaluate the effects of
Sasa borealis leaf extract (SBE) on the inhibition of «@ -glucosidase activity and postprandial glycemic response follow-
ing ingestion of four carbohydrate-rich foods; cooked rice, ramen (instant noodle) , noodle, and bread. Fourteen healthy
female adults consumed 50 g of glucose (control) or one of the four foods containing 50 g of available carbohydrate with

or without 2,000 mg of SBE. The activity of « -glucosidase
glucose concentration at 15 min and the positive area under
min and 30 min after consuming each of the four foods were

was inhibited dose-dependently by SBE. With SBE, blood
the curve (AUC) of postprandial glycemic response at 15
reduced significantly. As the result, total positive AUC dur-

ing 120 min was decreased in case of taking cooked rice or bread. Glycemic index and glycemic load of the four foods
were declined from 13% to 23% with SBE. The results of this study suggest that SBE may be effective for postprandial
glucose control by inhibiting @ -glucosidase activity. (Korean J Nutr 2010; 43(3): 215~223)

KEY WORDS: Sasa borealis, anti-diabetic, glycemic index, glycemic load, postprandial glycemic response.
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Table 1. Experimental scheme
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Week Tuesday Friday
A group (N =7) B group (N =7) A group (N =7) B group (N =7)

1 Glucose Glucose + SBE Glucose + SBE Glucose

2 Cooked rice Cooked rice + SBE Cooked rice + SBE Cooked rice
3 Ramen Ramen + SBE Ramen + SBE Ramen

4 Noodle Noodle + SBE Noodle + SBE Noodle

5 Bread Bread + SBE Bread + SBE Bread

6 Glucose Glucose + SBE Glucose + SBE Glucose

SBE: 2,000 mg of Sasa borealis leaf extract
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Fig. 1. Inhibition of a-glucosidase activity by Sasa borealis leaf
extract. Values are mean =+ standard deviation.
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Table 3. General characteristics of the subjects (N = 14)

Age (yn) 220 + 1.6 (21-26)

Weight (kg) 51.3 £ 4.1 (45.2-59.9)

Height (cm) 160.5 + 4.0 (151.9-166.8)

BMI (kg/m®) 200 1.7 (18.2—24.6)

Fasting blood glucose 85.7 £ 3.9 (80—93)
(mg/100 mL)

Values are mean =+ standard deviation (range). BMI: body
mass index, weight (kg) /height (m?)
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Fig. 2. Incremental concentration of blood glucose after con-
suming glucose or each of 4 test foods. Values with different
lowercase superscripts at the same time are significantly diffe-
rent among glucose and 4 test foods at p <0.05 by ANOVA with
Duncan’s multiple range test. Incremental concentration of blo-
od glucose was calculated by subtracting the value of fasting
blood glucose from the value at each time.

Table 2. Moisture, starch, dietary fiber, sugar, and available carbohydrate contents of 4 test foods

Cookedrice Ramen Noodle Bread
Moisture (%) 63.0 +0.8° 60.6 £1.3° 71.0 £ 0.4° 41.4+0.2°
Total starch (g/100 g dry wt) 84.6 £ 0.6° 63.1 £0.7° 717 £0.4° 62.9 +0.7°
Total dietary fiber (g/100 g dry wt) 2.1 = 0.0° 54+ 0.2° 3.7 £0.3° 45+0.3°
Total sugar (g/100 g dry wt) 55+ 0.1° 6.0+ 0.2° 55+ 0.1° 7.2 +£0.3°
Available carbohydrate (%) 96.1 69.5 80.2 71.4

Values are mean = standard deviation. Values with different lowercase superscripts in the same row are significantly different at
p <0.05 by ANOVA with Duncan's multiple range test. Available carbohydrate (%) = (fotal starch X 1.1) — (fotal dietary fiber x

1.1) +total sugar
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Fig. 3. Effect of Sasa borealis leaf extract on incremental blood glucose concentration after consuming glucose or each of 4 test

foods. Values with different asterisk at the same time are significantly different at p <0.05 by Paired t-test.




Table 4. Area under the curve (AUC) after consuming glucose or each of 4 test foods with and without Sasa borealis leaf extract

0—15min 0—30 min 0—45 min 0—60 min 0—920 min 0—120 min
Glucose 284 + 22° 977 + 59° 1760 + 91° 2426 + 130° 3444 + 225° 4167 + 282°
Glucose + SBE 287 + 20 976 + 56 1765 + 84 2410 + 127 3450 + 260 4180 + 374
Cooked rice 218 + 18°* 758 + 68" 1405 =+ 135°* 2032 + 211%* 3042 + 343 3451 + 414°
Cooked rice + SBE 185 + 19 652 + 63 1201 + 123 1677 + 190 2378 + 300 2860 + 393
Ramen 219 + 21°* 757 £ 62°* 1361 = 105°* 1903 =+ 149° 2773 £ 210%° 3426 + 250%
Ramen + SBE 171 £17 602 + 51 1116 + 96 1568 + 150 2347 + 254 3075 + 336
Noodle 235 + 10°* 706 + 37°* 1146 + 84°* 1550 + 134° 2314 + 206° 2908 + 252°
Noodle + SBE 195 £ 17 591 + 56 959 + 106 1283 + 157 1918 = 230 2469 + 278
Bread 247 + 14°* 830 + 47°°* 1462 + 101°* 1992 + 170°°* 2764 + 287% 3330 + 368°*
Bread + SBE 207 £ 19 712 + 62 1269 + 116 1743 + 171 2407 + 263 2790 + 322

Values with different lowercase superscripts in the column are significantly different among glucose and 4 test foods at p < 0.05 by
ANOVA with Duncan’s multiple range test. Values with asterisks at the same time are significantly different by paired t-test. *: p <

0.05, =+ p<0.01. SBE: 2000 mg of Sasa borealis leaf extract

Table 5. Glycemic index (Gl) and glycemic load (GL) of gluco-
se and 4 test foods

Gl GL
Glucose 100° -
Cooked rice 86 & 6 174 £13°
Ramen 87 + 9 69 + 70
Noodle 68 + 5° 55 =+ 4c
Bread 80 + 7° 40 + 4d

Values are mean =+ standard deviation. Values with different
lowercase superscripts in the column are significantly different
among glucose and 4 test foods for Gl or 4 test foods for GL at
p < 0.05 by ANOVA with Duncan's multiple range test. SBE:
2,000 mg of Sasa borealis leaf extract

Glucose  Cookedrice  Ramen Noodle Bread
0 T T T
8 51
o
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§ -10F
<
3]
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& 20 = al *
]G
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Fig. 4. Percent change of glycemic index (Gl) and glycemic load
(GL) of 4 test foods by Sasa borealis leaf extract. Values with as-
terisks are significantly lower than the data without Sasa borealis
leaf extract at p <0.05.
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Jede WH|Sks B-AIES] 7]so] FEGH-SIAIE (oral
glucose tolerance test: OGTT) ZA¥e] FQ FAIxjo
o, ofi= 2% 27]o AEria dEA ATk olfst AE
<2 SBE7} a-glucosidase®] &4 A3l ¥t ofuz} -
AIES] Q™ FH| %= FRIAT = Zlo] opd7t 531 it

25l a1 A7t e FAEAY A w7 wO
M ROS (reactive oxygen species) 7} Wol#] #742] 8-
AEE £ vhE 5= Qe wbdef &tsl o] o))
B-AI2Z2] d&d/insulin-like growth factor-I (IGF-I) 9]
Az ddo] s p-AIREe] FA FUkekal AFE 7
asto] B-AlRLe] 7 SR aeRE datst 2

S She BAES B-AE 79 FHE Fal 471 E
ek B BT 5 9 Roleka el B 5 vk
QA4 2442 WAL 4w WAy Bl Qe
UAY Agahs a0 G SHoAE B
A3E AR 5 QAT Qo] Baulrh psalA 4
g2jo] gEslY Gaogo] MASILE Qg HHlg 24
SR hEg ohe A4S MRS BN W
e gl eyt ARe] S ool el
Q4 Wk 24 9 Aawd 26 va 977} 09
2L G & AP ol B ] £
QUSIA, B AFAAN o] Folzl A3 AelA SBE}
B Q10 5L e A B AL LA o
QLR oli= SBEZL A&l WS ST g
A Age sH B4 L AR Releka 4ar.

AZA o7 HAXE 242X SBE7} a-glucosidase?)
e Aelletar, A% st 282 ofo] T2 Bk
Rl ?é%‘ﬂigﬂr Gl ¥ GL& 9% & dqdxk=
ZAAZA &3 ol8d U= 7t

Qrele] e A98o] Bk 0] Arfeks
o] 7HH]— = /\lio] GI= ‘#E %
S kel Bt A5Q) AT LB Ao= welh
Wb S SBES) A% 9 get wske Sster) Sla
el B3k AT7F Bk vobt 499 Az 32
oI} Qlrele] Hu] i ol&d M7 BT pas) o
W 7)oz o &nkE Uehiisxle] tigt o] o)F
ook & Zlojtk.

B Ao 28] 9 2%50] g-glucosidase?] &
=

e Adlehs AEE Lokt =3 23 o FE=



AR ste] JIAADE Tt 235 ¢ FEES
0.1~4 mg/mL2] W2]ollA|, acarboseHthH= ThA <F8l3]

O sE-olERoT a—gluc051dase o] A2 Al
6]

I 2 Gl AlFEY] o
ol x5y ¢ —_réﬁ 2 000 mg &E_%
At gl g gl Aol AlS Huhihg-s- 7
GI®} GLS 13~23% AsHAATE olgst £ A7-dae

23 o FEE0] A% dG2dAZA f-8sH o849
T & 7FsA0l oS HoFinh
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