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BRAHRsSH M 2 — Ry iy B o fE A DL/ S B S OK 1% (Grainman Model
50-115-60-DT) » FEH{100 g AT » bR R K5 60 seclli BERF 10 secliU A K -
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1. {5 FH % 88 Hitachi CM-5110 pump equipped with CM-5420 UV detector ° 47 B+
Mightysil RP-18 GP250-4.6 (5um) (Kanto Chemical Co.)
2. Eﬁﬁmﬂi ICsep ICE-GC-801 Guard kit (Transgenomic Co.)
BB E (Column thermostat) 35HC
4&)&%5 1 ml/min

SRl ¢

Time (min) 0 10 20 28 40
0.1% H;PO, (%) 70 30 30 0 100
Methanol (%) 30 70 70 100 0
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FILES A T LS £7 46 (L 2% Steadman POV & 2 J77% » LL80% ZEE A iR 2 It 25 Fi ke
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AR/ K R B SR A /K > B fm LA TouleneffBEEI 1 mLiF A - £E4E S Bl fEmyo-inositol ~ D-chiro
inositol * Anhydrous sodium sulfate (ACS grade) ~ trimethylsilyl imidazole (TMS, derivatizing
grade) ~ toluene (99.8%) ~ ethyl alcohol (99.8%) <5 && 5 B3l H Sigma Co.
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F#{~(30%)(TCS10-B) - REIELIT BRI Z)1% U EFHE T H#E P& 50°C MHERZEE; o sbneE
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Table 1. Variation of rutin content in different forms of processed products of Tartary buckwheat TC2 and
common buckwheat TCS

Varieties Tartary buckwheat Common buckwheat
TC2 Rutin (ppm) TCS5 Rutin (ppm)

Seeds 13870+ 1114a 190 + 44c¢

Powder 14507 + 455a NA

Puffed seeds 6045+38b NA

Snow flakes NA 151 £11c¢

Data represents mean + SD; Different letters indicate statistically significant difference by LSD test at p<0.05.
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Fig. 1. The analysis of buckwheat extracts. The peaks shown at 9.5, 12.3 min are rutin and quercetin,
respectively.
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JEE > DIRFHE 10 sec Ry#RBE - PEECHENTE 60 sec MMIRFTIFI RV AR H o &R AT A1 ML K g
ZHLEMEE TSR MER - GREBNE T RA K BN =& H & B 12 229 ppm
WP R X BT AZ OB R > ZEF & EWIRKZELT 190 ppm - {H2 SRS R =&
HE B AR ANEEEP=0.987) -

300

250

200
15
10
5
0
10 20 30 40 50 60

Grinding time (sec)

Rutin (ppm)
o

o O

B - WEERE TS B EN TS -
Fig. 2. Distribution of rutin from bran to core of common buckwheat seeds. Bar= represents
standard error (n=9).
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TR B o) R (phytase) (F FH (S0 e AR L e 1% 7 REM B IR USCR - IR AR R R Y
EARINE - thACE B - S0 5 SRR R LU S ek P RERs A 0 [EaF
R DB REARPE EAFHE S RGRIE R ] - NI T & 202 BAE - BRAETERER T AV L P]
REERKAFEFAENZ 2% -

TEREE A AT > ASBI5E£:7% Steadman ZEFTEETT > 537 7535 » i gessate ol
FEa B2V L BEEEVASIMALEEZ 8877 - R EIL H BV R LR T TMS 741k
FEd% > DURAE AT EE o] DB o3 ATLES A PR L — SR R 58 - B e AR E R ik
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Fig. 3. GC Chromatogram of D-chiro-inositol and myo-inositol after TMS derivation, the retention
time is 13.23 and 16.18, respectively.

WETEY > Tz e EEEZERESE IO 7 5% 1 X 167 ppm 255 3 K EFHE]
465 ppm (£ ) - HEAVEN Rl TEAZFIERE T - TENE th PG oy AR L R B AR B LIS - AH Ay T
TERILEE FFHIE R R TR - £E 33 ppm FHE] 52 ppm - $LL Honke VRS 2 BH9E - B THY
fERE S 84T 12.74 pmol/g.dm - {ESE SRR TEREIEG % 25 1-3 RO BISTE 7%~ 15%F2 22% -
RN IP6 By sy RS HANAE R (IPS ~ 1P4 ~ IP3 AR B2 REECE R 160 ~ 344 J2 504 ppm >
BAGERGERNE - BERE T A RIRE N Bua B BT | (EkmaIlERa AT > 1EAHE
W2EHE  BEE TS T ERFBET 2R EEEIIEY - =RE 13 KeET=EH
H1 215 ppm _EFHZE 711 ppm (R) - BURHEE 358 HBUERE - A(bAEDEEM R aE I -

T AESFRE =B TR 20T

Table 2. The rutin content of buckwheat seeds at different days of germination

Compositions
Germination days Inositol* Chiro-inositol Rutin
(ppm) (ppm) (ppm)
Day 0 -- 33.5 189.8+44.0c
Day 1 167.7 49.9 215.3+£13.9¢
Day 2 340.4 50.8 412.7+65.9b
Day 3 465.6 52.1 711.1£136.7a

*For inositol and chiro-inositol, only 1 sample each day is analyzed.
Data represents mean = SD; Different letters indicate statistically significant difference by LSD test at p<0.05.
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Fig. 4. Average food intake by each group of animals during the experiment. Bar=represents standard

error (n=4).
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Fig. 5. Average body weight change of each group of animals during the experiment. Bar= represents
standard error (n=4).
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EEs AT > ZZHEIMNE(E 39 B 106.0 mg/dL » 7R3 5T STZ %—H » &4HERENY) 2 22 A8 i

{EFTHL 280-440 mg/dL [ » Rk DhaAEERRSN - CIIRSS T8 & M E Ha &g =214 > 2L
One-Way ANOVA 53t t& 2 # & 2 14 > WHERE R ZEREIMmEER S BEE AR > 3%
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Fig. 6. Fasting blood glucose and glucose tolerance test by each group of animals at 1 week after

TK9
TCS10
TCS10-TB
TCS10-B
DM 11
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induction of type II diabetes before experiment. Bar= represents standard error (n=4).

RGN E 28 KA FECT RSB 1& - T 22 RR MR (E AT DU IR A A R i =2 1
AR - P AEAME S SRR B s Sash Y 4 & > SUEFERESET RIS REE - Ml
PEERTLISE - EileR e - HaEiEn 2k S @ iExmd - SR s R mEE 7"

HHIRLEAIRE A < (B ) -



SRR B RS R PR R A B A > B 69

800 C
700
- 600
§ 500 1 ! . -
%n E I 1 % I 7 e TCS10
g 400 ¢ i TCS10-TB
S 300 - : i — |
= T — TCS10-B
=) [ .
b= 200 T e DM II
= E -
=) 100 F l e (Control
O C 1 1 1 1 -|
0 min 30 min 60 min 90 min 120 min 180 min
BT~ EEEEE ORI AR 4 1% > S AHENY) 2 Z2RE ke (E B A A pE T <2 58 E -

Fig. 7. Fasting blood glucose and glucose tolerance test by each group of animals after taking. Bar=
represents standard error (n=4).

DS R HEoR BFERL S AU S0%EaRHE » T DA S slladi g T E R M E (R S) - 56
BEPRI A B LA ZR SR/ ABRE > B B 9 5% Bl G HAl 10 5% S5 2 E KA1 B > Z2RR 1M
MEE 53 A FHEtBaATHY 301 B 356 mg/dL [ Fy 207 B 241 mg/dL > 2 4HEY)Z fH T IEIEEAHE - -F
B RE/Y 94 B 115 mg/dL - BEIRREEEE /KAE » (HECGERVIE S A E TE o ARslings S
Hagiwara [X Z5fy45 58— 20 B SE R o] DUBEE IS R PR K B 2 i ks » [E0RERY Hsu!'™?
E DUKEPR B R A\ Rt & DA —al B RR A & 6 8 oK B ZR s R I 4 - 3R
S PRER Ry T BT DU s B ZE RE IR E ~ A& ey - =R H B fI4EME &% (p<0.01) -

WL TFHEORTE F B BEGE 2 AR 2 dHE I BRRT 1% 22 A IR 73 Il FH 442 B2 413
mg/dL [ B 196 B 178 mg/dL (5 =) T [&IREE By 246 B 235 mg/dL » 31 FE i By 82 (p<0.001,
0.05) » BASSFRERAAMALE » BUE— P B NEFHEE AU K B AVZZ IR MRS - &4
BRAEEE AR K B IS AR R B 5 R (p<0.001) -

AR HERERIRI RN R E 2 B E S HIRE - K18 Lee HFWIREUR » HH 2
FHIE PR/ IN BB o GLP-1 B S350 » IR o] [ (B b (1 25 R e S B THIR Y - A B
IMAEEET - SEEHIAEEDEMER T iR AL MEAPUSImIE IR fagrr o E®
T] BE I B R K L &Y E/ NG HIR U ~ IR R A ~ (R AR 2R 57 b B
FBARERIR L » [EIHF 7T DL DA b8 1 Y72 £E (advanced glycation end-product) - #E[T BATH =
[Tk P B F A 528 K TRV T 220 BE R (REERCR, » s B 2 S 2NEEH - AR E T
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Table 3. The fasting blood glucose of induced DMII rats before and after taking 1 month germinated
brown rice and buckwheat diet

Groups Fasting glucose (mg/dL) p value
Before experiment After experiment
Control 106.0 + 14.9 174.8 + 24.6 0.028 *
DM II 302.3 £114.1 448.5+312.7 0.413
TK9 301.3 £88.0 207.0 £ 58.8 0.125
TCS10 356.3£94.7 241.0+221.4 0.375
TCS10-TB 4425+ 115.2 196.3 £42.7 0.007 ***
TCS10-B 413.0+157.3 178.3 £48.0 0.029 *
Data represents mean = SD; Different letters indicate statistically significant difference by LSD test at p<0.05.
W
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AR - ERECRE MR ERER AL — A smENK - SR EE ] il e
WEE > HUEREROREAEIERER - BB SERETEARFEHRERNEE  ZLeRsER -
AREFEBRTEE R ORISR S A R A 4 B1% - S =R SO R -
MERTNZE R E RN REDNRE - NI SRR A& EERIE - £ B RE TR
BB LF PRV AR T -

fEREEZ T > HARMHE EESFFNHS  -HIBANBENESE L ke OB
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Effects of Germinated Brown Rice and
Buckwheat on Blood Sugar Regulation in
Streptozotocin Induced Type II Diabetic Rats'

Yi-Chun Chen %, Yu-Hsin Chen **, Huey-Ling Liu * and Chi-Yu Yang *
ABSTRACT

Germinated brown rice (GBR) and buckwheat has been receiving much attention for its nutrition and
health promoting potential. In this research, the content of rutin in different forms of processed products
was analyzed. A STZ induced type Il diabetes animal model was employed to investigate the effects of
GBR and buckwheat intervention on blood sugar regulation. On rutin content analysis, Tartary buckwheat
contains high amount of rutin that reaching 14,506.6 ppm, powdering did not reduce rutin content, but is
reduced to 6,044.9 ppm in puffing Tartary buckwheat seeds. In contrast rutin content in common
buckwheat is about 189.8 ppm. Seeds of common buckwheat are germinated for 0-3 days, the content of
rutin was increased from 189.8 ppm to 711 ppm, inositol showed similar increasing trend during 1-3 days
of germination from 167 to 465 ppm, while chiro-inositol only increased slightly. In animal experiment,
intervention of GBR, GBR and buckwheat to replace 50% of AIN 76 animal diet for a month, all the
whole grain treatments can ameliorate the STZ induced diabetes in Wistar rats. The fasting glucose and
oral glucose tolerance test are all improved by GBR, GBR and buckwheat treatment, in which GBR and
Tartary buckwheat or common buckwheat both showed better improving effects on blood sugar regulation.
It is recommended that consumers should add adequate amount of healthy grains such as Tartary

buckwheat or common buckwheat in their main dishes as means of prevention health care.

Keywords : buckwheat, Tartary buckwheat, rutin, inositol, fasting glucose
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