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Effects of Mushroom Supplementation on Blood Glucose Concentration, Lipid Profile,
and Antioxidant Enzyme Activities in Patients with Type 2 Diabetes Mellitus
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ABSTRACT

The present study was carried out to evaluate the physiological effects of mushroom supplementation on blood glucose
levels, lipid profile, and antioxidant enzyme activities in subjects with type 2 diabetes mellitus. Subjects were randomized
into either a control group or mushroom supplementation group. Mushroom supplementation was provided 3 times a day
for 4 weeks. We found that total dietary fiber intake was about 2.5 times higher (30.3 g vs. 12.3 g) in subjects receiving
mushroom supplementation than in the control group. Two groups maintained the same food intake and amount of activity,
exercise during the supplementation. We observed no difference in age, height, weight, BMI (body mass index), blood
pressure between the groups. Nutrient intake did not differ appreciably between the two groups, except for fiber intake,
during the supplementation. Fasting blood glucose levels and 2-hour postprandial blood glucose levels were significantly
lower in those ingesting mushroom than in controls. Furthermore, the concentrations of low-density lipoprotein cholesterol
were decreased significantly in the mushroom supplementation group. Small changes were observed in the concentration
of total cholesterol, triglyceride, high-density lipoprotein cholesterol of those supplemented with mushroom, but these
changes were not statistically significant. Activities of superoxide dismutase and catalase with mushroom supplementation
were higher than in controls, but and glutathione peroxidase activity was not affected. The levels of thiobarbituric acid
reactive substance of mushroom group were lower than control group, but were not siginificant. We conclude that addition
of mushroom influences glycemic control and may be effective in lowering blood lipids and improving antioxidant
enzyme activities. Accordingly, such effects may reduce risk factors for cardiovascular disease in patients with type 2
diabetes. However, to confirm these effects and to make dietary recommendations for patients with type 2 diabetes, further
studies are necessary. (Korean J Nutr 2007; 40(4): 327~333)
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Table 1. General characteristics of subjects

Group CG MG
Sex (M/F) 4/6" 2/8
Age (year) 549 + 247 50.9 + 3.6
Height (cm) 1623 + 2.7 161.2+ 1.8
Weight (kg) 64.4+ 1.6 62,9 + 23
BMI (kg/m?) 243+ 046 242 + 0.6
BP (mmHg)
Systolic BP 1260 £5.2 120.0 = 3.6
Diastolic BP 790+ 27 80.0 + 3.0

1) Values are N.

2) Values are mean * SE

CG: Control group, MG: Mushroom group, BMI: Body Mass Index,
BP: Blood pressure

Table 2. Comparison of nutrients intake in subjects between con-
trol and mushroom groups during the supplementation

Group CcG MG

Carbohydrate (g)

Fat (g) 38463+ 512 3625+ 1.54
Protein (g) 8592+ 3.37 8504+ 773
PFC ratio” 15:15:70 15:14: 71
Fiber (g) 123 + 07 303 + 079
Vit A ( zgRE) 640.10 = 129.03 624.43 + 149,02
Vit E (mg o-TE) 721+ 084 886+ 133
Vit C (mg) 80.25 + 13.40 7372+ 5.54
Vit Bi (mg@) 125+ 007 .18+ 007
Vit B2 (mg@) 107+ 0.07 085+ 0.08
Niacin (mg) 2051+ 093 1734+ 1.33
Vit B¢ (mg) 224+ 0.21 222+ 020
Folate ( Q) 24513 += 29.62 288.74 + 37.10
Ca (mg) 437.41 + 2677 43982 + 5482
P (mg) 1169.59 + 5581 1134.60 = 113.87
Fe (mg) 16.44+ 099 1553+ 1.07
In (mg) 1270+  0.64 1162+ 096
Na (mg) 3416.19 + 22475  3400.95 + 382.54
Cholesterol (mg) 196.97 = 41.60 201.09 = 53.84

Calories (kcal)

409.03 = 28.00"

2332.47 £ 104.65

409.97 + 28.54

2306.29 + 128.27

1) Values are mean + SE

2) PFC ratio=Protein: Fat: Carbohydrate
3) There was significantly different between groups by indepen-
dent t-test, =xx: p <0.001
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Table 3. Comparison of blood glucose level before and after the
supplementation between control and mushroom groups

Table 4. Comparison of blocd lipids level before and after the
supplementation between control and mushroom groups

Before After Paired t-test” Before After Paired t-test”

FBG (mg/dl) ' T-C (mg/dh

CcG 168.3 = 13.8” 170.8 + 10.9 NS CcG 204.6 = 1647 188.1 + 9.0 NS

MG 165.6 + 26.1 1350+ 88" NS MG 2023 + 127 1783 % 8.1 NS
PP-2 hr (mg/dl) TG (mg/dD

cG 251.9 + 252 261.6 + 20.9 NS cG 147.0 £ 13.1 1644+ 178 NS

MG 2489 + 92 183.6+ 17.4" p<0.05 MG 1445 + 283 1230 + 142" NS
HbAc (%) LDL-C (mg/db

cG 79+ 03 7.+ 03 NS CG 1198 £ 11.4 113.6 + 12.2 NS

MG 78+ 04 70+ 03 NS MG 1237+ 9.4 101.1+ 55 p <0.05
1) Before vs afferin CG and MG (paired tHest) HDL-C (mg/ch
2) Values are mean * SE CG 448+t 3.7 404=* 1.9 NS
3) NS: not significant MG 450+ 1.6 470+ 29° NS

4) There was significantly different between groups by indepen-
dent t-test, *: p<0.05

FBG: Fasting blood glucose level, PP-2 hr: Postptandial glucose
level, HbA.c: Glycosylated hemoglobin A1C level
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1) Before vs afterin CG and MG (paired t-fest)

2) Values are mean * SE

3) NS: not significant

4) There was significantly different between groups by indepen-
dent t-test, *: p<0.05

T-C: total-cholesterol, TG: triglyceride, HDL-C: high density lipo-
protein-cholesterol, LDL-C: low density lipoprotein-cholesterol

FOHN B50| A|ECjAR] OAl: I

FamAl A3l W XA %2 Wsl= Table 490 Y
BRIt FEUAHE FEE 4500 AR & O
] 204.6 * 16.4 mg/dlelA 188.1 + 9.0 mg/dIZ, EH
AFo] 202.3 + 12.7 mg/dielA 178.3 + 8.1 mg/dlZ 7t
2o F2Ql Aol otk EF TG v B
ZE A3 F gzl s Ty AT 423 (p<0.05)
o7y et Ty B3] iE 9% TG §5
o) 37} Uz2Te BEFE AF$ 238 ot St
W AR A3 A 1445  28.3 mg/didlA AF F
123.0 £ 14.2 mg/dlE 7431 o) 121391 ZlolE o
otk LDL-C2 EaAl B3E A3 & A& oF 18.2%
2 894 (p<0.05 2% 7433l HDLC2 T4l 2
8 A3z T ZaplAlTelA 45.0 £ 1.6 me/dield 47.1 +
2.90% ozt Fsll ot felHQl alele oo, A
F A 3 T PAPAAE FAEk QodTh iz A5
A2 AT} 43 Fo) 44.8 + 3.7 mg/dielA 404 £ 1.9
mg/dl H33 00t f-2l49l 2l ohdy BEE Al
FollE thzTol vjd) EuAFe] foFoz FA v
It} (p<0.05).

B o] Azl v 45§ 8% LDLC SEE 72
Aoz kAT (p <0.05), 8F FAAY ZYAEHE
EEE A A3 Bolrh o TR A A
7t Fug A3 G S ST FHAYL] e
Ao 20.7%S} 27.1%FE AABINF' = B, Yang



579 WA exopolymer”t @7l 3 FEeAE
E3} 2AAE At 8318} Cho §'79] ZaAl
A7 93 F2UAHEY SRS WEcks 2a
L3} 722 73e 2ok ZuwAlel] d-8 f-glucane] &
AAHEY) P FREHe 95 A4S dAAY &
ZAHAE ERAASE: A0 AT = 9o, ol olE
o] Aol AdF2A Yt vpiER 7)1 9ol A Il
2] FFAAE dASHAL, dtdRe) Sglucan-t-
o] Zhj ZHAHES] TS A A g A3
o}, 34, Kim & 21X o oA E F53510)
Gl FAHS w) AZYAH ol A JFE v
27| ke Aoz Busle] TumAl AAE AREE 2 o
T} 2 AES Bk o= TuAle e e
A glol Hlebn C, A4, 71" B9 tha EZo] &3}
AU o590 Az Age 23 Avjolw, Aol T}
Z o= 54 AR A7) AR A AAE A
Fgro 24 ofy] QA=) 23t A 7|tk Zo) o] ¥
2 YE BAFE Adyet Ak TawAe HHE F
3 gaels gndiale] INESS vol WkEmy s
HESY e PSS sl AMLES EY S

Ao Abged.
HOHNE SO FASHIC) DAl I8

RS 5T

AT -2 ofE] 7] 54 gitEoy Ee)
Z3 &4 717 ez MY AElE AEHAZ %l free
radical /3¢] 371 & A o] 2 THaR g A
ot} A AFIEE geko 7 xR o] wakskH &ARS & &
Stk Al Aol e ARk 9R8-E<] malondial-
dehyde (MDA)E Uehli= TBARS 52 H3k= Table 5
o] Vrebisieh. ZumA FellM 2] A teE FEE )
Z7ol vl kARl Fe14 el Aozt §igieh Kang@h
Kim™ 2] a7 Jiy gxjollA dAkspelne) u%
o2 A AAFEE Ao S f-oFe )R] =
BT, T AES Hole B JTE T A&5HA B
WA BZ 07 AAietE g ane) 7S AlARY
F 9tk
SIS oA AT

EIHA AF ) & s 54 FHE) Wt
Table 5° WERHSITE SOD$F CATEA]S thzgte] vls)
EIHARATAAN R oz AR GSH-Px E4<] 7
£ T b 2}o)7) Itk

ot

N

GRS EBREIL 2007;40(4): 327~333 /331

=

Table 5. Comparison of lipid peroxide levels and antioxidant en-
zyme activities after the supplementation between control and
mushroom groups

Group CcG MG
TBARS (1g/mg protein) 466.30 + 46.19" 375.64 + 79.24
SOD (unit/mg protein) 0.19 + 0.02 0.24 £ 002"
CAT (unit/mg protein) 1.54 = 0.08 397 + 08*
GSH-Px (unit/mg protein) 0.65+ 0.14 0.58 + 0.14

1) Values are mean = SE

2) There was significantly different between groups by indepen-
dent f-test, *: p<0.05

TBARS: thiobarbituric acid reactive substance, SOD: superoxide
dismutase, CAT: catalase, GSH-Px: glutathione peroxidase
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