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Anti-oxidative activity of the herb mixture prescribed to induce blood
glucose level and effect on the differentiation of 3T3-L1 fibroblast
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Abstract

We prepared five different kinds of herb mixtures prescribed for hypoglycemic effect. And the physicochemical
properties of their water extracts were assessed to identify functional materials. Yields were in the range 19.52~29.79%
Total phenolics and flavonoid contents were 349.24~1,752.21 mg% and 163.06 ~1,118.47 mg% respectively, and
herb mixtures No. 2, 3 and 5 showed particularly high levels greater than 1,000 mg% Electron-donating ability
was best in herb mixtures showing high levels of total phenolics and flavonoids. Nitrite-scavenging abilities were
more than 70% in herb mixtures No. 2 and 5, and decreased as pH increased. Herb mixture extracts strongly
inhibited differentiation of 3T3-L1 fibroblasts, with potencies ranked in the herb mixture order 5, 1, 4, 3, and
2. The five different kinds of herb mixtures prescribed for their hypoglycemic effects may be useful as functional

food materials.
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(coronary heart disease, CHD) 5 %2 3 o] TAA|
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© B3E9] AsE Algste A% n¥FS o
a-glucosidase A3} #ll(acarbose, miglitol 5), V&S FH
ZR8= oFA| (sulfonyluread)), A€ S 2
™ hepatic glucose output-S 7HA2A] 7] Al (metformin
thiazolidinedioneZl) 5©] UtH7-9). L&y o] &
Ae A4 29 AT, ARH T4 o3 7J 3
haemodilution, |5 571 5 #2485 el 91F 84
£ X35l °]°1 71580l mE F28-9] AFAE dli
& e e Al o] "Ag e
(10-12). o]H 3 & ]°ﬂ Wekao] SR ofuet g ¢
)5S FA0E AXFME HAAEZHE st &
AE Mdstr] 913k A77F Es] W3 Folth(13,14).

FEUEE HIES sddA o3 VI3 w4
T} o] £A 07 AREE o] AFAR] AAES A=
9] 2z} tirkikEo] 7HA= AEEdd E3E o]&sk= A<
ANEZ, ZHAQ g & o]8-8 T3l <Al st ¢t
< HAZ ASE Aselzt & & ATH5). shA|RE
9 Aistel] e A B A Eske] 3453t =
2 A3l HFZHQ HAAEY A2 455E 5
oet 28§ gFoME HT FUAS ST
AN B AR FAE S AS 913 A Sl
Hilo] F7leted HAE ofokFo] tAlw 73S W
oh SHAEA Y FE7F G AL 4k Hol FXE
A7l v Balo] xS, AFFY D TS
etz 0]”— A7 FHE HAE ofofs2 =8 4
ARl HA=E o83 AA7SAFolge MR FoF
BEE A 7]% 7FA $kEk(16,17).

ASHOE 3=, T, &I} 22 opA 01'94 ?717}01]"1
© ks Al oA 159 Tss A
3t A58 3 EHA] 71AY, A == 2828 0}04
=4 g BAE-S A7) et BEEC Eéﬂi Bo]
AHE-3E $1TH(14,18,19) 1efut oA Y M= &A7t d
2 ARREIL Sole ETstar o]of ek A= oFe
3IE TAHOE 3 A7 FE5 ol F L d= Aot
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Table 1. The composition of five herb mixtures prescribed for

hypoglycemic effect

No. Component

Content (g)

Nelumbo nucifera (A4
Codonopsis pilosula (34}
Rehmanniae Radix Preparat (5373}
Panax ginseng C.A. Meyer (34
Morus alba (%7

Polygonatum falcatum A. (37)
Paeonia lactiflora Pall. (%)2}2F)

Astragalus membranaceus Bunge (Z7])

Polygonatum falcatum A. (37)
Rhemanniae Radix Crudus ("#13)
2 Salvia miltriorrhiza Bunge ()
Pueraia thunbergiana (2
Glycyrrhiza glabra L. (34%)

Cridium officinale Makino (313)
Paeonia albiflora (222}

Salvia miltriorrhiza Bunge ()
Liriope muscarl Bailey (H&-%5)
Schizandra chiensis Baillon (274}

Pueraia thunbergiana (2

Rehmanniae Radix Preparat (543
Liriope muscarl Bailey (&%)

4 Cornus officinalis sieb. (?H=
Schizandra chiensis Baillon (2-7|2h

Cinnamomum cassia (#3])

Pollen (31

Ganoderma lucidum (%))
Polygala tenuifolia L. (97))
Rehmanniae Radix Preparat (573}
Cuscuta japonica Chois. (EAFA
Cnidium officinale Makino (%1)
Rubus coreanus Miquel (E4})

Dioscorea batatas Decaisne (2+2F)

60"
60
60
60
60
60
60
90

6.0
6.0
6.0
30
12

30
30
6.0
20
20
20

9.0
9.0
36
1.8
1.8

4.0
4.0
4.0
4.0
4.0
40
4.0
4.0

"Daily intakes is two times of cited above.
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Qo] FZ e}, %L Whaman No. 2 1742 o]
g3je] 9k AN F B 29 AR AT

Fe2 FFe 78 5710 2 10 mLE Fstko] 105T

SN FHA T 3 PAE SRS, FEA 2A)
AR U ol MEER gt

Bi=d sEE ¥ & S2fHLo= EHE £F

Z¥EA 3E %S Folin-Denis (20)°] 2J3j B4
At ATt. 5, A1E 1 mLol Folin-reagent 1 mLE 7}5ho]
387F A3 T 10% NaxCOs 1 mLE E§akar 147 AL
oA WSt 700 imoll A FFES ST XFEFA
< tannic acid (Sigma Chemical Co., St. Louis, MO, USA)&
o]-§-3te] Attt

FZ o= &S Davis IH21D)E ©]-&3uth
A& €9 1 mLo) diethylene glycol 10 mL % 1 N NaOH
1 mLE 7fstal & &35 £ 30TCelA] 1A17F &A1
< 420 nmo| A FFEE SHSIATE o] W HEFgde
naringin (Sigma Chemical Co., St. Louis, MO, USA)<- o]
atof ZHAd sttt

XSS EZ

A5 a,0’-diphenyl-B-pycrylhydrazyl (DPPH)<
ARERE W o2 S48 TH22). =, DPPH A °F 12 mgs
absolute ethanol 100 mLol| 833+ 3 50% ethanol 8-S
Z7Fste] DPPH €99 S8 5E 517 nmol|l A ¢F 1.02.2

ZA3 & FZ=N 05 mLo| DPPH €9 5 mLE &£%s}o]
FHEE S4star ofgiet 2ol ALtttk
el NEHTREY 3=
s A5 (%)= (1- L;ﬂ; ; o) <100
QLN H 01—
olEA 75 53
F=E 2 S £38E50] WSFA] nitrosamine A4d2] AT
E4Q oA S 2ASAY e Edllshe 28-S ot

17] 93t Kato 5(23)7 Kim $(24)] o wa} 1
mM NaNO, £ | mLo| A5 &9 1 mLE 375k,
0.1 N HCI (pH 1.2)3} 02 M F2kbkZ=8- M (pH 3.0 2
6.0)S A-8-3le] WH--8-<le] pHE 712} 12, 3.0 2 60202
243 e 2L 10 mLE gtk o] 37T A 1A)7F
B REAIZ O 1 mLE FH3ke] o710l 2% 24t S-S
5 mL 7}8}al Griss A12F30% ZAFC 2 1% sulfanilic acid
9} 1% naphthylamineS- 242} ZA|8ked 1:19] BIE-Z ALE-4
A E33 A) 04 mLE 7F8e A2olA 1583 W] g

F 520 ol A FFEE A5k JESE obEAA Y

3} &4 9 3T3-L1 A E9] B3l nx= A3 17

e AEHALE DJ2TE AR B FHFE 1 nl 71}
AASE, FANY 2AL
g A7HE B0 WA ke B9l oAy

ol S3 B

Ag o] AF8-# 3T3-L1 A 3E(preadipocyte)= ATCCOI|A]
T3} Dulbecco’s modified Eagle’s medium (DMEM)®]|
10% calf serum, 50 U/mL penicillin, 50 pg/mL streptomycin
3} A 37T, 5% CO, A= vi7ol v dstaich 3T3-L1
A3 E phosphate buffer saline (PBS)&H 02 HojFE &
5x10* cells/mLS 12 well-flat plateo]] B F3FSich. 484 7F
% 10% fetal bovine serum (FBS)®] % 7}¥ medium®l 0.5
mM dexamethasone (DEXA), 10 mg/mL insulin, 1 pM
1-methyl-3-isobutyl xanthine (IBMX)-2- 4847} A 2] s}t
1% 6Y Bt ol A 10% FBS7F 7HEl mediumel]
10 pg/mL2] insulin?} A 2E A 2|3t

3T3-L1 AlX9 E3t= GAan 4oz st A2y
of gk Alo] zko A|Htag] o] FAJo] Y= AoE E1l
S Ao 3l A== Oil red OF G 4315
tH(25). Oil red O stock solution (500 mg Oil red OS 60%
triethyl-phosphate 100 mLe] 5<90)& Fof o7}t & 8-
12 mLE F3kal o710 8 mLe] S/ F7Iste] A3el
o]-g3tHtk Alzulk 8Y = E3lE AMEE BEs1r] Sl
10% formaldehyde*] 2] 3 1A]7F &<t A Z ). PBSE
T W AFse] AZAZ] & 1 mL Oil red O solution<
Aelste] 3417 FF AT PBSE S Wl A% 5t
AZAZ F isopropanol& A 2|3[aL A4 F FE¥ R
S %o} microplate reader (Beckman Coulter, Inc., Miami,
FL, USA) 510 nmolX 3= =435t

#zt o
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E 34| 571K Uig FE5E
& =3 A7 19.52~29.79% W E BHAFUa, &
HAAZEGHA 4o A 2979% 2 71 =& £88 Ve
AthFig. 1). o]# 3 A= SHekAr) F5, AFEE-9] Sol
} 2 7o) 71elshe Aoz Argth

o 1o

=Y sEsE ¥ & EelEro|E gt
B4 BAL 23 UARES] SR A EAY g
2x o] glom theket Fxol BAES 71t o5
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Fig. 1. Total yield of water extracts from five herb mixtures

prescribed for hypoglycemic effect.

The abbreviations are the same as in Table 1.
All values are meantSD of triplicate determinations.

phenolic hydroxyl7]S 7FX2& ¢l 2 A EAE3
A Agtste] g9 2 ksl ST 22 gkt Ay
A& Yehll = o2 IeA Arh26,27). EBASHE ¢
AAE BFA 57140 v FeeEd 353E e
3 A= Fg 29 2ok FEEC Uit FEEA 3%
2 349.24~1752.21 mg% WIS Ve, 53]
2 3 B304 1700 mg% o] =2 S vEl
Wtk AAE A 57HA] 0 tidt FZ kel = gk
=4 A= Fig 39 2o) ZghH o= gk 163.06~
1,11847 mg% WS YeRNS, 2, 3 2 51 E3A oA
1,000 mg% ©1’39] =& s YeR T Hyun 5(28)
AT A= FolE SE S AR 29 oF
E, ol A9, ARUE, AU 70% HE
& FZEo] 217} 281.8, 268.0, 261.6, 259.6, 245.6 mg/g®]
=0 gleke Uehditky Rustanh FUolA AlgE =
O F AL Al =41 sk EEjHls e 2
101.51, 28.30, 94.90, 95.81 yg/mgo] 1, Ze}K o= 3k
o 747} 16.75, 3.29, 6.72, 6.06 ng/mg= HILE TH29).
ol Azle} Hlws| B wj B Al M ARSHE /1A HAE
B3Ao] ¢ vlwE 2o A5 FFES dHhal e
Ao 2 Yeh} EFA| R ALE-2 35 FAsAIZA
o] &7IA7} & HOE Al HLL
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Fig. 2. Total phenolics of water extracts from five herb mixtures
prescribed for hypoglycemic effect

The abbreviations are the same as in Table 1.
All values are meantSD of triplicate determinations.
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Fig. 3. Total flavonoid content of water extracts from five herb
mixtures prescribed for hypoglycemic effect

The abbreviations are the same as in Table 1.
All values are meantSD of triplicate determinations.

AAFA5e 5 el ode /A7 9ot
=

71 FollA DPPH7} GAtst=2dl o3 g4 = dgs
olgdh= WL BluwA UM E e s Ao

7hset otk AAF T B4 gty e ¥
ofsto] A AkstE AT E HERE AFEHIL Q)

Bk ol Q1A el &4 gitiZol] ot w=3lE oA
st 28] AEE T o] &5 QIth30). HAEHTA
574 FEE tig dAAg 5o 49 37.89~88.05%
WY F4S e, HAEEGA 290] 7823%
9 530 88.05% 2 = TS YER AckFig. 4). A
o9} Z-& Frta}l A4 HAE9 ZepH ol =9} ¥E3)
o] 2% JS e Aog FHHUY Kang 5
(B1)& AAFE 52 phenolic acidF 7H-Hl hydroxybenzoic
acids Fol| A galiic acid”} =4 YEFSH, flavonoidsol]
A& (+)catechin®] HA3-50] Hold A o2 eyt
%3 tannic acidS E33 718} HEA 3gE) JolH=
F AR AT S YeERATAL 313tk Lee 5(32)2 Hil
oA saksl A Slakdl free radical &5 0] EH|HE
ghigoll ml#ste] &/go] F7Fstthal 3192 H, Chung(33)
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Fig. 4. Electron donating ability of water extracts from five herb
mixtures prescribed for hypoglycemic effect

The abbreviations are the same as in Table 1.
All values are meantSD of triplicate determinations.



HAAEEFA 57FA ) digh o} A4k 4752 Table
29Jr 2tk pH 129] 739 4443~8428% 919 48 Ho
i, pH 42 & 60«] A 16% olste] e 448
UrE}LH"*T% £3] 2 % 598 pH 1201]/‘1 70% ©174<]
55—.0_ D:]—/H 0 Eai% E]— o].z])\].Oﬂ }\ﬂ pH 1201]}\-]
7P =%om, pHoll o&2Q1 435 YehiiEd], ol
3t A= Kang 5(31)°] 2 % phenol’d 3HtES FEHE
Az %‘2 O}Z‘APOﬂ 27%S o] pH 27X =4
2004 7P E& %H s YehiReH, pH7t
—ﬂ%‘—’?% Aastdvke ik dx|siint obALh 2
AF 7 B AH, 53] FrEoly AlgAlEol Aoket
of ZaAA A9} %“ﬁ“, A A A = dE Ol‘lElX]
O AA7Y 585 YeRlo] B AH A EAFY R
2 Rlo] 23}E] o] methemoglobing 3733} meﬂlemoglobm
=S 72 %Eg o]o ]‘:_ 7423 Oqux:] olou:] o].u]_ﬁ.
o} opEbqdo] w5 “‘%“é 2742 nitrosamines 44
skt o] I pHY7E B2 A fA| Dojuk= Ao
2 A 3UTh34,35). ol/de] Adtel oJshd HAE E5
Aol obdAkd A% A AW pH 27 HI=%h
pH 12014 978 245 Uehfo] Ao ¢HHg HdE
24 715748 AF LR ol&o] 7hssteet AEnh

Table 2. Nitrite scavenging ability of water extracts from five herb
mixtures prescribed for hypoglycemic effect

Nitrite scavenging ability (%)”

Samples”
pH 12 pH 42 pH 60
1 57.012.83° 1557127 11.26+1.63"
2 72.66£0.85" 5.34+0.73" 6.56:0.67"
3 60.25:1.55° 6.87+1.30° 492+121°
4 44.43£096° 12120.18° 295037
5 84.28+1.69" 6.2920.84" 5.94:0.72"

"The abbreviations are the same as in Table 1.
All values are meantSD of triplicate determinations and those with different letters
(a-e) are significantly different at p<0.05.
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Fig. 5. Effects on the differentiation of 3T3-L1 fibroblasts of water
extracts from five herb mixtures prescribed for hypoglycemic effect

Differentiation of 3T3-L1 fibroblasts (%)
2

The abbreviations are the same as in Table 1.
All values are meantSD of triplicate determinations and those with different letters
(a-c) are significantly different at p<0.05.
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