TSR SIEMBRE IDBIZ 5 S

FERRE K BB /1 LI v 2 P
Iy itk

BRI~ IREESC S TR - R ke

W

{45 2013-2016 £F " BB BEFHRUBERE | - REIR A BEKAEHETR
EUEE 45.4% » AR IR R B B & 1 B A = 2 & S DA TR HERE R 4 7 (2
B > AHFE HEY bRt EORER ~ BERORBUADE ORI 3 R £ & - (EHEH
A% 35 5 M AP AE R B AR AV SCR. » phal Bl R B —rhuls ~ AUBETE ~ BERIEC ~ =
EAHRINTZE - 58 Bz al & L L1 fUELBETIE O " EoRER, ~ T EREEK
B, ke TATERCHERER ) = (@4 - =4HAVPISFER 75 Ry 49.16 ~ 45.85 ~ 42.68 » L0t
BRI Ry - 68.42% ~ 40% ~ 42.11% - 4l e PRIt BRI - AslipiidTdt
it 2438 > 2l BEBWARGUERE - PETSERRTHIIRE NI 22 3 R LGRS ImAE
B4 BESaERNRT - M HsERE L 8 1 - BT ERREGERZE ST
AR 148 - Pha = B MR REOR AR 2 (8 3 1R S B BEGRIEE T 77 EE (% change) © 5
K BRAH R RSB HE E R (TC) MR EAE E A HEEEZ (LDL-C) ~ 4L (CREoR AsHRTE
PR =& H HlS (TG) ~ B &K AR RAHEEES (TC) - ERT B ThRETTIH » 4L
RERAH 25 B 2 BT 3% RIS H AST Je ALT BRIV (P<0.05 - P<0.001) - ELAGHIATHEE
RV 21% (P<0.01) - FAHE R EAH 2508 Z MATHIEHAT & B 8EF(K (P<0.01) - BF4REK
R AR E R MR E (P<0.001) 5 BREETTA » B A MR BV AL CREOR 80 IR
kY 1.05 Je 2.17 231 (P<0.05 ~ P<0.001) » &ERBURA G HORER » BEMREEELEC
fEoR B AU R &b f R M AR T mEsE 0 E 7T -

el %%~ =REH RS - HEREIEE - AERHAT

TTEEER EgE P EAENEY | ychen@tdais.gov.tw
BRI EL R N B4 & B80T ¢ cghirb@gmail.com.tw

AR A A A 8 ¢ w82556@gmail.com
TTEbTE T B G EERERT  ylleet@tari.gov.tw
ITEE R B GRS ERFT © thhong@tari.gov.tw
“iEEEE ¢ ychen@tdais.gov.tw; Tel.: +886-4-8523101 ext. 200
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=
FHIA A ERIRRAAF RS (L LA R BB E B RIPEAL » AFIREUE % fe EE AR D 2 E /N
BN R AR F R AV AEHE R - RIB#EE A2 2013-2016
FTE RS RN EERE ) G [1] RER N B E R REERTE
MR 52.1% ~ MR 37.4%
ERithEr AR
IR - AR S EEGEAEIE - WERIR

L2 44.7%
B A TR 2 LS AL 404 2]
B
STEHALRE 540 R T 5

WEIFB M S R B LER G Rool 25 » BIE A EEC R AR E
e PRI ARWNIIKER

PH ZERIFREARIF IR T B ESF A > 550 H ATJREC Ry BRI 2 (R (3, 4]

(TN

OMIAE R ~ IREE AR ~ S RAGH %
= 2 FRREE) R
TR B RIK A NIt

IR
AITARG O E B A S —BURERRI - A B TR HERE B E R RE AR R B 5 [5-7]
WA EEHMREAIERAEE) - £ - fRESERSEE a2 aimn kb
G

BES  ZRHEREY
i
THFORIEAYIIRL o A S0 R AR R B N EE 2 T R - BE%EE) ~ e
e

=g

TREUERL ~ Feef - SRR AL B 28 mi % (8]

N
FoR BB R AR & > HAZZERE FAO ~ WHO K&
b 132 (BB ( AL >1 55 ) BREiE - Rt LB iR
KRBEERNER - BARRIZ 150 FOREAVEZE - HERERERE R
x W HHEEGEEANERZZ 50 50K

&g ER

VARt
[ YRR - 20 R A
HERR Rz 14 STAYE
BRAERE BT 2R AT LURD 1% [9] « B A[A
KUK R ER - RKIBERZEHRAERER 1?1996 FE A ANFFRKHFEEN
HERFLY 70 AT 0 {BAE 2016 FFEFEF] 45 &7 [10] - NEEIUHE B AEET NFFE
NTHEINFEIE 38 AT (R D AR R/ NENBRNECE R HET (R D
{HZTE 1993-2016 [tk 20 4FHAR » BB EE RZALRE (BMI = 24 kg/m2) ZG¢ 33.2% 4
INE] 45.8% » BURNEG LR B ERIVEKR S EFH NS - UIHERE AT B84 TE
EE RS AR - R EECR B RS e £ - T2 e E E E R SE K
HENERAGE I FTIE Yo 2 AR GERBUREPTERET UK SRR T & WA (&5
s 2
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REFHIERERUAEN S - DNF RPN R - EFEER - TR T
A EIET Ry 100 SRR (E - AHEIHY > SREE = SR ERF AR ORAL S - TRk
RAVEIBAEEME - W EREUH bR SRR R B - IR K A 8T REFE B (& - &
60-80 7 - AHET A EUE R Ry (R AV R I > BIECEARYREPDROH S A BT N ACHE
HRE ETF - REUR ERVERR G T ES R ) -

£<1. 1993-2016 FHABIEI A RERHEINIBIE R ERIGA R/ EEHESEL

Table 1. Increase of obesity rate during 1993-2016 and consumption of rice and wheat per capita per year

in Taiwan
. . DAY ( JINZ /\ NNZe=CCH=N k
. . Consumption of rice and wheat per capita
Year over weight Obseity
per year (kg)
24 <BMI=27 BMI=27 FeEkRice /N Wheat

1993-1996 21.5% 11.8% 60-59 30
2005-2008 25.5% 17.9% 50-49 37-38
2013-2016 22.8% 23.0% 45 37-38

BRAE © BRAREET B R

fEeFamt  BRESEE REEN TR - BB ekt ek D&
RIMIEE K REZEHTT - BEAENERRE 2 FHIEEES 8 BRMAME K% - v IEE R D
BREZRPHET - SRHEME RS SR E I E S IEEIES (1] - #ERER BoREIPREERCR AT gE2k B
TREURAITHRETSE - DLRHEK R & A RS B alidt ~ B4R (oryzanol) ~ ZF) ~ 4E4E K E (1
& tocopherols ~ tocotrienols) 2 [12, 13] »

PRAECRSIL » ECEESRE 2B EEE RVEY) - HIRbUEHEEE R AHE S
& - BCETaA S B 0VE s RERE MR - BINEE Y M EECH RS
BFE R R B BT ~ SRET RS - SEEIA B2 - BLEILERR E HEEEEEHT
FEE [14] - e AR aHBTER - AR CHR SR SR A R ks

I
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IMAEZ L5y > w] AR (RS A & A MAHE RS - MmATEREE - =FeHHAE - FEREE
PE 2R IR R MR -t m s i % 2 FERE S S HEEIRRE (15] - st HE
AE fe e i BT Afestls - RS E AR DL 100g ERCE(CBGHRA R URER - ] DU
S R MAAIMARE [15] - AHSTHYRARHEPR A] DA (K0S M AE A B RV ImAS - (E[EIRAA1E
AR 20% - BURE{CHUE REHEREEE R AR R A -

FEBZTTIH - —HAE P EIPE R 850 (rfF Ay N st B &8R- R 100g &
2] ARSI D AR GBS (TC -0.07 mmol/L, P < 0.01) ~ (K% EEAE 2 H HE B (LDL
-0.06 mmol/L, P < 0.05) » DL R AV % A 25 H BE SR $ TR RE &R L {2 (HDL/TC, P <
0.05)(16] - FEENP)aEa T A FEBER - IE RS REURE s eaet - &2 m] DU
{RER &S ARE RO Bl SMEERS ~ LDL ~ 55 HDL DUR =R HHhs [17] -

AN SRR T e B R EAY (e ERCR - FIRRIS A AR A E B R A2 HE & (£ 2012
FAM T B HECRTER ) ERE AT HERN SRR E R R 15400 - AL 5k
TSR e RfESCRE sl EsliR ) - BIRIRIEE HENRIER R ERRIRI G - $HEE
NERERR KBS 2 AR aR A - B4 T BEIRE, K ALK, - 9R
FHR eI E /hEREm RN TR - 25H P AR TEHRE 100 A5 > DI
NERZ=FH AR RS - DEHE " EFROREL K TR HEimisnE
A ST S HTBCR ©

2. BPRHEL 5

2.1 WAZE R EE SR 48
Aakbe 2 ot m BB B G T AR A 2 SR NE R 8 - BFERAUE CHOR R S
ZEREORER - W LA R R IG4H » BLrP ok R ok Rt R & 2R A 107 2 —HAfE
Z B9 SRk R Eok - ALE(C BT 3 9EAERGT S A TR E A E
B ET AR KNSR CAARGR IR 20 RFFRESEE a4 - Hib
DISTECAFRE E 28 » ML B SRR - sl SR ELTE
MERE T BB AL I B L2 EE 30% - BESKHE 70% - SBHIE4H AR —ARER &



T B 100% [FRERT -

A EFOREREOR B (A 22

W R -4

#AHK B (BBR) SALHE (R UBR) %
S R TR R R B AR
SEALTNE S

ERATAREE

e L FEAEMESE > MWLLERCEE

LI 8 I -

22 ISt ERIER

T2 AWFEERZE0R ~ K

Table 2. General nutrition of rice, Job’

B o

BRI KB SRS R BRIEIZ M5

3 - (B ZIR

Bhi &4z e B e (R EmAERAE ) =M
BEIIRAE 100 7 PR T & - (ke Baki & 53 B HORER (WR) ~

RSB ) BT
BUPE IR (B HACCP

 BREEME - 1RE > B8

BE AL 2 100 TR ER Y

s tears and buckwheat used in this study.

==NivA Hok VEN BE =

unit White rice Brown rice Buckwheat Job’s tears
=
i Kcal 3417 355 360.84 386.85
Calories
EHE
Protein g 6.8 7.4 11.04 13.70
it
Fat g 1.3 2.3 2.88 7.37
B AIFERG
Saturated fat g 0 0.6 0.59 1.11
[z A AERG
Trans fat g 0 0 0 0
/K&
Carbohydrate g 75.7 76.6 71.25 65.92
[P i
Dietary fiber g 0.12 4.5 3.25 3.76
1
Na mg 0 3.0 1.80 1.06

23 FHHHE
TR BB B IREE L2 € (European Atherosclerosis Society) H& IfT1 i 52 77 ik =
Mo SREA ¢
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s =

ren P . [ AF4ERE [E EZ(TC) >200 mg/dL
Hypercholesterolemia

REA S ARIE IMAZSEHE R EF(TC) >200 mg/dL ~ =FE H S
Mixed hyperlipidemia (TG) >200 mg/dL

S 1A =F& HHER(TG) >200 mg/dL - H &
e — B H S E c - 5
Hypertriglyceridemia I%Ei%j % E%E?(HDL-C) <35 mg/dLE(TC/

RgEES S R ELZFEGMMAEIRERE A, EREREAEE
HERR I SGT Z RN E - SRAMAE R E RSN - B RERFL - it
ASABRICART R ~ CBEARIYFTR2R A > LS e IR IIE KR & A & s I
TRERHR - YA EREERANER 20 5% - BASEERRME (fm3EsEmEE
fi% (TC) >200 mg/dL) ¢ fyit &5 AU = A e ( (i BEARAEISI RS (TC) >200 mg/dL =0 =%

s (TG) >200 mg/dL) » HAFEHANHT R -

A E PR R RS

(1) HEAFERAT 14 REESMRE SRR RS -

(2) EAGERAT=(E A NG EEBELRA (A0 LR - FEERE ~ BEERIE - BT
BRI ) -

() HAREEIEER -

4) #AFEIAT 30 KA RA HMG-CoA &R B Z=IHI7] (HMG-CoA reductase
inhibitor) ~ HE % 45 & 7 (bile acid binding resins) ~ # {# % (nicotinic acid B,
niacin) - Fibrate JE{)74E%) (fibrate derivatives) B} [&FE 0z S HIIH2] (cholesterol
absorption inhibitor) ZF &)

(5) #E A BB AT 30 K YA ARk A FE i 2 8897 40 « -glucosidase inhibitor
Sulfonylurea ~ Biguanide + Meglitinide 5, PPAR agonists °

(6) HEAGERIAT 30 RAA IR AEALCRIE B im s R R 8 200 A7 bl ERY 2
PBORERBER -

(7) AE(LERE - MAHATEE > 3.0 mg/dl » ALT B8 IEHHI(E S % -
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(8) XHUbaERF ARHLEE R o 1 S s B A S b s\WrE = -
(9)  DRIPSRE saEy s F i S BB S BR 20K (Rl ERF A2 ) -
(10) RIS 2L -

(11) #EAGERAT 30 K 2 B HA R RS -

(12) HRIEEET R R E G ES BT 2 e 1% -

(13) S ERFAFER /A EGIIAAT RS -

2.4 JERRTE

KRB BEEG S BRERRB T HEEr MERGEB I Bl Z ey
(Institutional Review Board, IRB) Z #E BT » WS THAR <7 (8 RERREUSRHER]
(Good Clinical Practices, GCP) e AHRBHIAR » DUERER/ VEN B L 22 BE -

2.5 sRakat BE S I H

ReBR R ATIETE - E—rpl - B IC - =BEHR - SBER RER O H
SREL  (2) TERRERER ) K (3) TALECHERER , =(E4HA] - A a M/ VR - LE
WA AR > H -~ RAE(CEERE SR DERET 2 ' SaREiMmAsE 2 TheE - 5
HIEEWT
2.5.1 gk M HE B R 2

HEME (B 5 U EE) =B HHEs (TG) - 4hEERE (TC) ~ &%
RS & HEREIRE (HDL-C) ~ (K% A5 & BEERE (LDL-C) -
2.5.2 FHEHGE - R R SRE SRR E
WESE - BE - FE - SRE 5% BMD) BEFFHY -
2.53 SHEHE e 28
DLHI & Ifn 4% 2 BUN -~ Creatinine 2 % & & %4 Bk JE i * (Estimated
glomerular filtration rate, eGFR) {ESf «
2.5.4 SHAL SRR 148 3 R s
DL R i S B 1 8% 3% F5 8 1 A% 2 25 & Bk N I BE B R B (Alanine
aminotransferase, ALT) - KA &6 S £l (Aspartate transaminase, AST) &
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MESESHS -

2.5.5 pHt s HE RIGR 2 B E LI B ECR Hst K EEEE R T Al

2.6 [ERE 7=

KBz el 58 AL 111 iYELBIAETTHERE Bt (1) T BoRER  (White rice,
WR) ~ (2) " # 25 b5>Kk 6 | (Buckwheat brown rice, BBR) ~ % (3) 41/ H&>K 8K | (Job’s
tears brown rice, IBR) ={E4H 7] » DL SAS L —4H R EEAIFEHELE -

2.7 B HAR

AR TIGT 24 1 - FHERESE 1 EZRE 10 BurgnzstE - ZHBEHA
A B A TR B A 00 FE E HHE 22 Al 3 RDAFHS AT E A4 > HA e A
e i 8 8 (56 K ) » FEfRIF ILEAGABRAE mBUTIRIER 1 8 (7 X ) Brzal®E

S B ERIIFE 5T 66 K -
2.8 HEEITIE P

2.8.1 EizgEi - sBRAT 148 (-7 K ~4 K)

Zaceni 5 B IR2W A S - 2l B R EMARHTE HEEE 2
FEEEE A SR H 2B TEE SR - ftetH H B 5E AN O
OB - pEEERRT - B RRERSREENE - HERE - MURE(LT
[ MUEALAFEE - ALT] R AsBE(E [ fF =B HHES (TG) - 4EMEEIEE (TC) ~ &% EHE
HEHPEREEE (HDL-C) ~ K& [E A E L IEREEE (LDL-C)] -
2.82f2EH : BlBBAT 1 B (3K ~0K)

FEIEAGE B RIFGIRTI =K - 171 E B DUERZ s & 09I AR E 8 f =
fr i A B ARG R o (ER8E AR - el R I o8 N B8 T & TEX

BHE (HE3H)  ExROEBENE (HEE3 H ) TRREHRE—K

Fhe[El2 - B2 & HFRZZHE VNS DUE R (R ERIME 10 mL) 1T IR4

{B53#T ~ Z2REMAE(E - Wbt ~ MAEEE [ 05 =B HHES (TG) - 43E

[EfE (TC) ~ =& LR A HEREEE (HDL-C) ~ (K% E 5 A HEREE? (LDL-C) K

LDL &b FRERE ] » W8N EE KRS S e ~ Bale (X0t 5 - 4

\\>§
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FAZREIRIEAT G R T BRI 3305028 B 03 (WU () ) Z W FE A i
e HE ~ BTN - MERAEC#RE -
2.83 &M - R 1~8

2l E ERS AR - R DU FHSE s — R RiesaH » & H
B 200 ATCHIYBTSE A L > 3 EO — H AR > SRR~ RS R A
EZEgs HPauaaE e 100 A5 EoRBEGFERRRE - Z50EHR
# 8 HWIH& H e e & Het MER MR ENE - R ABRKEEE D =X
DLEB g M2 e B A I T A L 2 PR RS - 2 BN EE 4 K 8
[E32 - [B2E HFRZERE )/ VINRF CUE I (X ERIME 10 mL) > TR AR
it~ ZERRIMAEE ~ AR bR - MAFEE [ 8 = H HEE (TG) ~ GHEE
B (TC) ~ = i 2 F B [ RS (HDL-C) ~ {4t fls & 1 g (51 (LDL-C)
LDL HE(bZRBEE | WRMAMEE - Zel#26 8 B2 Praiiia&rE HAb -
T IORE A B iR -

2.8.4 iG] - BRSS9 18
ZEE R R 9 M AR AN e E T
B ER - ZHl AN 9 B0 - [B[2E HFRZERR) VN LUERIILL (
RERIME 10 mL) TR AT ~ZZRE MM E ~f B tER ~MAFEE [
B =R HOHES (TG) ~ FEHEREER (TC) ~ m# LR E A EEIRE (HDL-C) ~ REE
FEEE EBE &R (LDL-C) J: LDL H&E (b ZFRERE 1 - M8 HIin BR ke JE BlilE 5 0
fef - [l 25 R R Hsc BRI RO iRk -

3.5 B
3.1 BRI
WIS B S SRR 4k 58 fir - FEAHR 1( (8 ), 20258 ), 3( &) 12
SR PSS 4 I 49.16 » 45.85 0 42.68 5% » 13 3 FIoT: » REEE SR A 6.98 -
11.7 > 11.61 » F/NEES T HI B 34 > 27 » 27 - B REES T B A 59 ~ 63 ~ 61 5% o %4H
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MR AT M S BRI FP 73 1l By 13 (68.4296 ) ~ 8 (40%) ~ 8 A (42.11%) » ¥4H 2281
FHRANBURFP 77 B 19~ 20 ~ 19 A > PAES 0.1457 - fE4tT DHEREEER (R 4) -

3. A EsRs 2t 2 e Rt

Table 3. Descriptive statistics of age by groups and visits at baseline

EIERR S - o
‘a5 A IR e mo At
Groups N Obs £ S.D Minimum Maximum
agw

H2K (WR) 19 49.16 6.98 34 59
BN

Teg X /|

(BBR) 20 45.85 11.7 27 63
ECHERE

(JBR) 19 42.68 11.61 27 61

Abbreviations: WR: white rice; BBR: buckwheat and brown rice; JBR: Job’ s tears and brown
rice.

4. RIS R MRSkt

Table 4. Descriptive statistics of gender by groups at baseline

a1 2N B N P1E
Groups N Obs Average P value
2K (WR) 13 (68.42%) 6 (31.58%)
BNk ER (BBR) 8 (40%) 12 (60%) 0.1457
2 HEoRER (JBR) 8 (42.11%) 11(57.89%)

Abbreviations: the same as shown in Table 3.
3.2 =4 E e B % S TR PREL IR 4 LA B e
ABHZE 2 A 2 B A GRIE B B A S REEIRR ME (AR4ERE RIS (TC) >200
mg/dL) B¢ 508 & AL S AR IE (AZARAE [EEE TC>200 mg/dL K = H il TG >200
mg/dL) - ZEEZHAIREH ke HEEBYE 2 @ H 2 1% - SHEMEE i
BREET N mHEEATES S - 8E - BE(bil®& (HbAlc) » TG ~ TC » HDL-C -
LDL-C + BUN + AST + ALT ~ BMI ~ 22 IfI#E{E (AC) ~ EGFR ~ [ - BSHBHT (CAP)
KT a5 (B-kPa) 2 - 3 HIFINEE 5 KFE 6 - J4ZsRENZHFIB e~ ¥
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HERE GRS (TC) BURZ LA E D HEEIRE (LDL-C) H& iR IEH & - IEH A T R

BF (3R 5) - EoRE ~ AR ALK e s

3 2 E SRR EE A R

FEsA SRR R e e AR 2 (A 1% - SAHEIIEER (R 5-6) -

5. A EB R 2B E R

TE IS TR SR E 2 4tat

Table 5. Descriptive statistics of clinical evalution and hematology test by groups at baseline.

TRE 2 BE Skl BHRE  4rECH Pr>F
Test results at base line WR BBR JBR
FH{E Mean

BN 2= 71T HbAlc (%) 5.96 5.72 6.04 0.3567
= HMESTG (mg/dL) 149.58 142.5 125.37 0.4514
ZEREE FETC(mg/dL) 228.74 229.95 214.42 0.2003
=2 e & H EEEFHDL-C(mg/dL) 60.16 67.05 60.11 0.3183
{EZEHEE O EEFELDL-C(mg/dL) 149 144.8 140.11 0.6062
FR Z % BUN(mg/dL) 13.74 13.25 12.37 0.5107
HLEE T Creatinine(mg/dL) 0.78 0.83 0.81 0.6818
KA GG DI EFASTAU/L) 25.16 24.65 25.63 0.9472
B A ARG EZEFALT(IU/L) 22.63 29.55 31.95 0.2917
5 =BODY HEIGHT (cm) 161.46 164.69 167.9 0.1448
H2EBODY WEIGHT (kg) 66.83 74.15 76.5 0.2335
BisE 5158BMI (kg/m2) 254 26.98 25.78 0.5202
ZeREMAEAC (mg/dL) 98.47 93.95 98.16 0.6886
B4 Bk 8 2 eGFR (ml/min/1.73m2) 89.23 91.82 95.02 0.5107
UZ#EBR systolic blood pressure (mmHg) 129.74 129.25 133.05 0.755
E75RER diastolic blood pressure(mmHg) 80.0 77.7 78.79 0.8376
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RERGAT 5 E(CAP (dB/m) 266.68 290.05 280.89 0.3484

R4 4/ Liver fibrosis index (kPa) 4.86 4.58 5.5 0.212

Abbreviations: AC: fasting blood glucose; ALT: alanine aminotransferase; AST : aspartate
aminotransferase; BMI : body mass index; BUN: blood urea nitrogen; CAP : controlled
attenuation parameter; CI: confidence interval; eGFR: estimated Glomerular filtration rate; HbAlc:
glycosylated hemoglobin; HDL: high density lipoprotein; LDL: low density lipoprotein; LFS: liver
fat score; TC: total cholesterol; TG: triglycerides.

6. A EEERAE Rz B s E N EPRER2(E A 1% S i duE < St
Table 6. Descriptive statistics of clinical evalution and hematology test by groups after serving test
meals for 2 months.

2{EH &2 #E H R wmRA AECH

Test results at 2 months after WR BBR JBR Pr=F
SE$5{E Mean
FE(bIM e Z 9 HbAlc (%) 5.93 5.76 5.95 0.465
=FEHHESTG (mg/dL) 157.05 136.4 108.89 0.1211
YEREEETC(mg/dL) 211.05 218.9 206.16 0.4748
= RS 7B 1 JEE B2 HDL-C(mg/dL) 58 65.15 59.74 0.2775
(&2 FE B H FEEFELDL-C(mg/dL) 134 137.5 129.63 0.6849
R Z & BUN(mg/dL) 12.47 13.15 11.79 0.3569
HILEE lif Creatinine(mg/dL) 0.76 0.78 0.77 0.8812
KA GG 2 EFASTIU/L) 21.05 24.25 20.42 0.3155
BAB ARG EZEFALT(IU/L) 20.16 26.05 21.89 0.3769
AEEEBODY WEIGHT (kg) 66.12 72.99 74.48 0.2979
B8 &158BMI (kg/m2) 25.14 26.07 25.88 0.7599
ZERE I #EAC (mg/dL) 98.63 91.3 95.58 0.3586
B4 Bk 8 2 eGFR (ml/min/1.73m2) 92.56 100.11 101.02 0.224
UZ#EBR systolic blood pressure (mmHg) 127.79 132.85 133.21 0.5864
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&75RJER diastolic blood pressure(mmHg) 77.16 78 79.21 0.8941
HePH T F5 3 CAP (dB/m) 261.37 277.05 259.74 0.5433
HT4#4f{ELiver fibrosis index (kPa) 4.89 4.77 4.67 0.8885

Abbreviations: the same as shown in Table 5.
3.3 R BTSRRI 2 5 5 VB PR L R AR B (A s
33.1 R BUEEIR I K Rt AT E
Pl & A AR S BT R B M S B (L 2 T - TR kA
Z 3\ EH) TC » LDL-C & B /0 (P<0.001) - #2412 5 % TC B E W/
(P<0.05) » BE(4HZ 3l TG BE [ (P<0.05)( £ 7) » S{LIBFER -16.47 mg/
dL » S0 10% - 15 e A 8 1 B L LE B (L 90 2 40 %5 85 mgydl » =412
ABEZHA RIS EREN LRt - S asREram 2 @A
2t » LDL-C MR (LR EEE - B EREI RN (£ 7) -
%7 - REABRAERIZ St TE AR F e A i

Table 7. Effects of test meals on serum lipids by groups after serving 2 months

R4 (V1-V3) BRLU(VI-V3) 4TEE(C4H(VI-V3)
ZH I | ; LR
<7l Groups WR BBR JBR
IH HItem change P value change P value change P value
=R H B N
TG (mg/dL) 7.47 0.624 -6.1 0.690 -16.47 0.023
TC (mg/dL) -17.68 0.0005 -11.05 0.048 -8.26 0.331
SEEEEO
RELE B 2.16 0.239 -1.9 0.232 -0.3684 0.766
HDL (mg/dL)
BEEEEA
B & s -16.17 0.0007*%* 7.3 0.073 -10.47 0.208
LDL (mg/dL)

Abbreviations: the same as shown in Table 5.
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3.3.2 EORERETHERERE R B 2ol A AT B D RE LI &

TERFIhRE T - 3 425l B Z T3 RIEH AST ~ ALT “FIS{EIFRFAELE
{B (5-35 TU/L) Z [ » HoREH R & RE R BRAH ¥ AT 28 SR e Bl i 22 & > (H
EALECHERERAHE Y AST ~ ALT 8{E A HE N RUR (P<0.05 ~ P<0.01) »
R R 21.1% ~ 35.5% -

FrAlAERERT AR - =402l B BUES SR I E#iE (220 dB/m)
HRERE S - B HAREPREER TR - WEREZ B » HhECHENE
R AR 2 /K e (P<0.01) » HPISEAEZEAT ~ 1297 71 5 280.89 ~ 259.74 -
B =2l S L BB 2 s A& 9/ IR #iE N (E<T7.0 kPa)
FORAARIE SR AT R BB AT R 2RI N » BECAHAITE 5.5 T80 4.67 » [ 15% »
e A FE R B /KR (P=0.07) » {H2tAHE T# -

ZHAZHE M PPRZE (BUN) 81E - fEslBRAlR MBI E AR  WHE
EHEEAN (F8) - RN ZE - fEalbik e oA B BT S0 E B R
(P<0.05) » HErBESLAEE A EEREN - BRI - 25lE

BB 2 HH 1% » HIBRETBLE SRR AR R i R B3 (P<0.001) » 41
ECRORH A BIE DEE B BRI (P<0.05) » BURALE 2 AL CHERER
HEAREE RN (F£8) -

EE—EZE TR EEEZEENARBIE 2 @A 2% BEH
A TEIEE ORISR ERE K » HEFRD 0.82 AT BE
HEOR BRIV 1.05 A > EEREE /KA (P<0.05) » E{CHOREHAS IR D Ry
BEZZ (P<0.001) > 3 2.17 AT

BB PREE TR H W0 B A E B 158 (BMI) ~ UHERR K EFRIER ~ 22 8 s
{HGE LI B IE(L - 3 40T TESBRATT 4 4 A B i -
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Table 8. Effects of test meals on liver and kidney function by groups after serving 2 months

HoR4H (V1-V3) BHBEIH(VI-VI) 4TE(C4H(VI-V3)
kil \ \ alan
<HL7l] Groups WR BBR JBR

change P value change P value change P value
AST(GOT) N
(U/L) -4.105 0.084 -0.4 0.878 -5.210 0.019
ALT(GPT) .
(U/L) 2.473 0.160 3.5 0.2241 10.053 0.001
FEHTEE
Liver fat scores -6.25 0.4018 -13.44 0.1539 -21.30 0.004**
(dB/m)
PRk
Liver fibrosis -0.10 0.7259 0.20 0.5565 -0.82 0.070
(KPa)

P

PR ABUN -1.263 0.158 -0.1 0.878 -0.579 0.4842
(mg/dL)
AILBZHET
creatinine (mg/ -0.026 0.022* -0.050 0.000***  -0.0395 0.121
dL)
# eGFR(ml/ 3.332 0.054 8.295 0.000%** 6.0 0.026*
min/1.73m2)
Ze RR e (E
(mg/dL) 0.05 0.7028 -2.17 0.1641 -2.50 0.24
Fasting glucose
(Wil
HbALc (%) -0.015 0.7066 0.4 0.3166 0.0762 0.43
AEE b
Weight change -0.82 0.0532 -1.05 0.0346* -2.17 0.00071 ***
(kg)

Abbreviations: the same as shown in Table 5.
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4.5 i

AR N IBRERREZ 5 IS H - AslBRiy4s RS B aEsnii Ene &
NET » SR ELL A RER T &t o] AR R AR E SRS (RS HE 2R ] R A e
MEAEEET R - fEalbae Bl sl ey - el ERon e el iRy ATl A E1Y
BRBERE WAL DN BN DV FEBN - RIEETE 2 i F 892l iisi iig - Eokesz
SE PR 0.82 AT RS EE © BUN S G AT AR B R HUE Z IV EAEAERE - LB KRB £
BHVER BT DIMERH R - tIIPIE T HANERS [9] AUBHITHCR -

AaBap < Bl et o Hok ~ &R - BCEARERSE IR S T
BEARTED) o DIEK Fyf5] - Panlasigui S5 DAf R S Kol R 1T A AeslEy - bl
FRt EOREME R AT SORIE B MR ME - ST RO Rm B e RS Ra B R AR (E L
EOR A 73 BIFEAK 12.1% Kz 35.6%[12] - {45 Sun [R5 Z W78 e - o047 197,228 firsE
B B R BB TR L R - 4SRN R 5 WL B S AR R R
by B (Y SRR 1| K% L ERIEK S AL » 712
Ve ECSE A B PR B 2 16% [18] = Shimabukuro [RFEMLIABGHEREH » MHIE KIS
IME A 2 4HRETNRE - RIAT S B AU SRR T [11]

ERIRBEIIEE Rz - B ] DI R A E R - S IRE - JUE - PUREIR
REZ MRS - FRIb2Sh - WA RE R B A m A ErRCRE A LM - L4
R RIEN e BRas REUR - B RIS IS TR (d-chiro-inositol, DCI), B2 EH
'E ~ ZFBH (rutin) IR 2R (quercetin) FEHEEEEA [20] - Li F o3 H7 15 {EFEHGE ARG
BRGE R o HESUAEER & N A B B 2R o] DU /D = e H S -~ AERETE R DU ks
[21] > Aelat - BERORGUT B A BE R AR S B ORISR -

PRI - BIERE B AEAEY ST - DIEEEC U 20% K 40% = EE
B IR AR - &5 FREEUTORE R m] B R D IR = Pl s [T e K e O o S [T e
LDL-C ~ AR5GIRIE(LFE R (AD) ~ BIETRERAEE B S (LHEEE MDA (malondialdehyde) J&
& ~ FFEEFSFE AST ~ ALT > [E]i%/R 0] 540 metalloproteinase MMP-2 5 MMP-9 ;& H4: »
HA TG AT ETROR [19] - #5758t ¥ S MAS ROMERIR B E - R 100 ATEE T
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VR EPRE - R 2 BRI A DR =R HHES - HEEIRE > WS 8 Ay
IMAEFZER [15] o BEEAR ARG EES - Frieft 100 AR RORET - &I A5EE 30%
BHEM 28R 60 A5 > IR ZRIHEE R =R H S - SCEAEIITES - FrE ks
SRARR - WERE R R T (B R B K - BRI = AT JE A2 [ M A B A T 5
3R~ FEEHEATAT SR BT A HIDTFEEE R —2L -

5.4 W

AREE M MBS » DUEREE - B ARE SR R B B O PG 2 B E
B ISR FE 2 (B 2 1k SRR R R T > R
e A R SO P (ST R -

AR TR R SR T BT BRI R FT: » SRR Y
RN > (RIESBE B 2 (5 1 - BB 8 T DU (A E R - (S
BF ~ (REBSERmER B E R - A RO S S B EDlAS - FFa %45
B~ RSBTSRBTS B T B R S

T MRS S R A S O RS s A 1.5-4

BIERIREE R TR > AUTFERCRARA ] LI R BB R FA R 2 > A HERETHNI KX
HialAE ~ HERER AT IR SR -
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The beneficial effects of brown rice, buckwheat and
adlay on hyperlipidemia patients

Yu-Hsin Chen ", Tsui-Wen Hsu®, Chih-Hsiung Wang’, Ya-Lin Lee* and
Tze-Huan Hong’

Abstract

Accordng to the " Nutrition and Health Survey in Taiwan, 2013-2016 | , the prevalence
of overweight or obesity has reached 45.4% of total population, the Health Promotion
Administration, Ministry of Health and Welfare suggests the public should consume whole
grains to prevent obesity and maintain healthy. The aim of this research is to investigate the
effects of white rice and whole grain foods on serum lipids on hyperlipidemia patients. The
human trial is a single center, prospective, randomized triarmed research, 58 subjects were
randomized dustrubuted in 3 groups at a 1:1:1 ratio. The average age of the 3 groups were
49.16, 45.85 and 42.68 years old with a female percentage of 68.42%, 40% and 42.11%,
respectively. The age and gender distribution did not differe significantly among the 3 groups.
All subjects followed a procedure of a 3-days run-in period followed by the 24 weeks trial
provided with test meals, viz. White Rice (WR), Buckwheat Brown Rice (BBR) and Job’s tears
Brown Rice (JBR) for lunch and dinner, and a week of recovery period. The serum lipids of all
subjects were sampled at 0, 4, 8 weeks and compare the effects of the intervention. The results
indicated that TC and LDL was significantly reduced in WR group (P<0.05; <0.001), TC was
reduced in JBR group (P<0.05) and TG reduced in BBR group (P<0.05). On liver functions, the

liver inflammation index AST, ALT as well as the score of steatosis was significantly reduced
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(P<0.05, P<0.001 and P<0.01, respectively). On kidney functions, the serum creatinine content
was reduced and estimated glomerular filtration rate increased significantly (P<0.01, P<0.001)
in BBR group. Finally, the average body weight was significantly reduced by 1.05 and 2.07 kg
in BBR and JBR group (P<0.05, P<0.001), respectively. The results indicated WR is healthy
in terms of reducing serum lipids, and BBR and JBR diet can ameliorate hyperlipidemia and

fulfill the requirement of gaining healthy food certification in Taiwan.

Keywords: whole grain, triacylglycerides, total cholesterol, steatosis
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