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Abstract

Background and objective: Many studies have been pointed out that the intake of

plant foods such as vegetables, fruits, whole grains and soy products can reduce the

incidence of chronic diseases. However, the mechanism of its effect on human

metabolic pattern is still not clear, and need more research to understand. Metabolomics

is a systematic study which focuses on all or specific small molecule metabolites in a

biological system, by exploring these metabolite changes can help us to understand the

variations in human metabolism when the system is affected. This study selected five

vegetables that have been reported with physiological activity and designed a suitable

short-term feeding study to observe the changes in biomarkers. Moreover, we used

metabolomic analysis to explore the specific metabolic changes in different vegetables.

Method: A feeding study of 10 subjects was admitted to a clinical research center. The

observation period was 1 day, to assess the blood pressure, biochemical values and

metabolite changes at fasting, before lunch, and the time-point after lunch. There’s a

washout period with 5 days between each test, to ensure no interaction of each test. The

study included 6 groups: 5 experimental groups that provided 200 g vegetable at each

time, and a control group without vegetable. The test vegetables were spinach, celery,

wild bitter gourd, beetroot and onion.



Results: Comparing experimental groups with control group, we founded a significant
difference in blood pressure, blood glucose and blood lipid changes. All fasting
metabolic patterns were similar, and the pattern at before lunch and 2 hours after lunch
can be clustered, the rest of the postprandial time points as time go on and gradually
near to the fasting point. Overall, we can see the change in metabolite is time cycle in
urine with PCA analysis results. Also, using ANOVA analysis and multiple comparisons,
we can select specific metabolites in each vegetable treatment.

Conclusions: In this established process, we indeed can pick out the specific metabolite
as an intake marker of these vegetables. But these substances still need to be classified
for identification and to find the physiological activity related metabolic pathways.

[ Key words] : metabolomics, urine, vegetable, phytochemicals
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AT R G35 B i R FHIE R R R A A RO MBI - 645
T TE S 0 £ B LA B RS P RL[6] 0 £ B A R P u (American Institute for Cancer
Research, AICR ) #i1-#RJ% JE # % A 4 & (World Cancer Research Fund , WCRF)
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BlE 22T REROIBACRE S > & R = & 1ER¥ K ar(garlic) A R I B
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FEBRBRILHHA BRI FBAR S FTRAF ~ LEHEE -

=~ ¥ AN (Wild bitter gourd)

2 % B Momordica charantia L. var. abbreviate Ser. /& # /& #(Cucurbitaceae) 3
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T B AR HE o i A 3R 6 T 25 [50] e
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R HAE (metabolome) —33) B 2 & M8 W AR A /N o TR A 09 4845 - Ham o
1998 S B %645 4% (52, 53] » H IR &5 4 ba B Sk 408K & A 69 9 A PEAXHHRR
(endogenous metabolome) ~ J4 1bi& B B & & 8940 & MR 3HE2  (microbial metabolome)
R E Y E REY (xenometabolome) » 54w % 4 3%, £ 4.3 & A& 64 E [54, 55] -

X #4522 (metabolomics/metabonomics) #9#E 4 » & T MAEFR &
B 84 £ & Ullrich Pinder %] & T “urine charts” F] R i& 4& iR b9 2 & ~ Fok Bk 91 7

A F2ARE[S6] - R Bt H B RS54 F A M2 R Jeremy Nicholson #> 1999 54X,

A £ (metabo“n”omics) & £ & ¢ AMA LY A FoRIE R R AR AL E E A2
X4 RE 64 52 2 8] 2 [57] - Metabo'n”omic — 33 % i 7 54 2k 4 32 % 5 5 48 %[ 58,
591> o T A DAas kR (NMR) & £ » BAcS¥aiey - &AM e K5
8 B [60] - M B ATER 248 A 692 (metabo™1”omics) £ & & L HA— B4
YR PR RS AT A B R MR R BT [6]] -

— - BRERAERA

RABELZE oW HEERT A mAE RS JE1ZRA 54 (non-targeted analysis)
R AZ SR S # (targeted analysis) AT £ B % & AR AL 8 60 K LA K6 - o)
o 5 s 6035 B7[62] 3 A A 414 45 4% (biomarker) 8934 & > {40 Heinzmann % A 895 72
[63] > 45 Fik P A4k i 89 proline betaine #E 39 & 15 # B A A% $8 AL 4 (citrus) 89 4542
M4 & R L ST ¥HAF & B AR BAT 4 » Bl AR N P A R E AR Bl o T 4T BS

HARHAL 2 095 7 [64]
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RSB H R R AT E 24 LB R RS 0 3E B EE IR 63 (nuclear
magnetic resonance, NMR) 24 & & 3%4% (mass spectrometer, MS ) - NMR # 4 $2 3 #%
RIR G5 A B LR - BRI HEBUK » REBARG o F 0 &
AL R AR 4 A F 0 FTAE G BIRAAAI65] » M MS W R.45 8L RuA8 /g 47 1R (gas
chromatography, GC) 2 /& 48 /& #7 & ( liquid chromatography, LC) 2A i £ — {8 & 4F 44
DEEMRUAMBI M E HER T > AR TRAHERK  LRET REHE
F o IRE 5 A FAEZHRI -

RARE E R AR SE - IR T B R BRek st Ao 45 & 4 69 % & (induced biological
variation ) > MBN K HH ARG REG E L eV EsMER > B OGERSAAHE S
B4t BRI Ae BB A RIRT » AT A BB T AL BT B E £ 4 (quality control)
Fo AT R F2 (processing) > MR db B Ak 69 B AE 0 3L B BFAS B N 6 AR AR R B ORHAR
4L (normalization) - BAE B 4631 89 Tt B AL[66, 67] - 244 RAEFF K B AR 47 4
47 0 4o 5T F) B E R » #7 % (principal component analysis, PCA) ~ 16 & /)N 7
]3] 541 i (partial least-squares discriminate analysis, PLS-DA)# & - =T i 48 7 4 44

B LGEAT AR S BERE B o 47[68-71] o



KR B — B4 Bk AR E (feeding study) » 4RIE 3+ R ER 3% 3 A B2 4% 34t
BOBE  ARERPA | R BREBRZIMED A 5 Reyib %k H (washout
period) > A RMZ B A G ZABE - BREAMBE—FEH % > 7 2011/07/02
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BRATIRAR A sk (T2 FEm (7/9)~ #8a (7/16) ~ LA (7/23) ~ #
¥AR (730) A BEHE fa (8/6) -

FERBRBEEAG AT — R K AF LR AR TR IR EILER R
(standardized diet, STD diet)* &5 F &~ FRAUR B > Ha4pdH -2 — 22 1L >
A G AR BRG] - RECKRRERELRERNT AR —RFEELRER
P XKL BTAEEWHAEL  BPTRA - HfRA T EFHREB iR > B b
LFI0BREERAZR HBRBEEMETR  AARRBREN =_FEQBIRERRAR P

AT > BREERAMAK B E LB E R BFRIER - BER TRE/LEKR  £F
BH I GBI ANGE) A E 200 ek k0 BRI (To) ~ F&A1 (T A F

£4% (T1-T;) #ATE TR &R ~ RRREEIRE AR 0 BB & -

2o RRHR
— . EREBE

RN EBETFHEMAZERBRRRESEEHR > FEEMFHHREH AR
EREITAT R AL mRACEERERREREE (MHk—) I BAMBN=F48

&

BB R R S AT ARRIR AR 10 B -
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(—) A&
1. 48 1 18-60 &
2. %84 & ¥ #(body mass index, BMI) : /7 18.5-30 2 F (kg/m?)
3. EAhih o~ BVBE R RUEAH
(=) HErptktt
L A ARA & B~ bEI R B iR & iR CGREMRR - 88 2RE
FE) ~ ATRRER ~ RAERER (FRIRTERAT ) FREN St
BREARBE R A ERERAAN » W0RIE ©
2. REEBEAATFEARBATRLETRERGBE R LEE
3. BIKELGRA AR R
4. AEBETAZBEANAEELRERERERIE TS

F=8 HBiR

— ~ {2 # bk £ (standardized diet, STD diet)

(—) &3t/R R
BRELCRROFERRTHE ~ KRURHE B AR R IR R R B
R A AEAL TR B A B R ARAB B8 1] 9 AR AT RS A A6 22 B [65] - ARIE XA BB AT a9 82

o F & FEfe AT A B AT E A ERBHEERENRR A
BRFREE LR E o REIRE B R FALBE LB 5 5 B EESE 53%

BEAE 17% ~ Bs'g 30% o
(=) AR FHREEER:
BAXREMEWRERE > KARBRIE R 1700 XF £ 2400 AF 4
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TR F BTG AR S HERAAS AR A5 A A B 35T 0 -
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HARELEE » GSEARKER ~ B ZEFRBICE R -
= mARgAE

Gk RRENT LTI TREBRRRT ORI BR T ERREE KR
W EIIRIR > R BT OBR T ENFH LZEFKYG B4 HRER LR T
L Z R B (TR 4 > PTAARFR > B FL 90 ATRAZTE - £2 R
R FRAMBHETH > BRMERIAFED R A—R > EAE B L FRATY
FRZBFRBE > MR FLRBR H 00 & RAR I > SLPE BB Y JR
FERG - BAFROFEZE 11:30 0 LB REFRAN(To)t /R - 3 B E
d iR FEEIRR 0 R LS ERE > AT RAFR > B30 pEXNRATE -
2Tl — NEREATR B B A R iR B9 3RAK 0 BRI E —RERR 2R
BHE T NEH(T)ER -
=~ hBERE

LR i B 4%tk (Hewlett Packard, M1204A) ¥ 4T A A BT S4B A A4 8945 ] B o B

BlE o — £ 9O EFHE - BRBETAEER T LR REHFE 2 258 E R A
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TR THE - ZHBUE2RRE 3 RFIHEFE > FEHROUWEER R4EFR
JEAEAH 10mmHg » BIAE 234 RAE T £ B H O RRIFHME -
W~ eRALE

BHEILRE T SRR N 0 RRIAB k- R EE - B HIhES ~ ARER
B aZEREEaERE - REEEEGEREE AR IRE
B~ ARBRAALE

HELRET SRR TM > RIRIAE 447~ R 45 SURIETERIRE ©

REH RRRBBIH
UPLC/QTOF-MS E #3845 &3t R R K E R A S T E BT HAH °

= WEATRE

He 18 77 7-80°C a4 Sk R B 1A 2A 12,000 rpm > 4°C 0 B 30 4% o FIA
Creatinine Assay kit (Cayman Chemical Company, Ann Arbor, MI, USA) Bl &&— %
KB4 84 creatinine JR % 0 MARBERIZ 7] B B BRI 5 BIR AL — A  EA S
# A (pooling sample) » 4 — % pooling sample &) creatinine j& & % 100ug/mL > A
syringe filter (PVDF, 0.22um, Millpore-SLGVO13NL) &% - B b 7 & #4714 48 5 #7
=~ BB AR R 7L (Ultra performance liquid chromatography) 2o#5 #5& £
(—) &% 4 % : Waters ACQUITY UPLC™ System
(=) %4 : BEHCIS, 1.7um, 2.1¥100 mm_0162382671
(=) TABE 1 45C
(m) #%4 A : H,O + 2 mM ammonium formate; # %748 B : acetonitrile (AcN)

(Z) W BEAb R o @ AT ErR] 6 4% o

Flow rate Time Mobhile phase B Mobile phase gradient
(mlimin) (tnin) (%)
0.5 0 1 _ 1% )t
¥ 80
0.5 2.5 48 2 o0 /
£ 4
0.5 3 98
3| 29 )
0.8 3.0 9% S 20 v
0.8 42 93 0 | A *
0.5 473 1 0 ’ ‘ °
: : Time({min)
0.5 6 1




20111031 _hlka_1 1. TOF M3 ES+

475 TIC
100+ 10284

3.4§3 54/3 53

0 T

0s0 100 150 2.00 250 3 00 350 400 450 500 550
20111031_QC01 1: TOF M3 ES+
TIC
100+ 11084

I

050 oo is0 | 2o0 | 2e0 | soo | 3s0 | 400 4s0 | spo | &0 g
2-1 UPLC #fh8] 3K 45 5 -

LA 48k #7B (Total lon Chromatogram, TIC) 2 38, » 4% &k & S35 Rl » 4t 8k B 31

5% 7% B (M1 5k KA AR 8269 B o tb) ° L [ % blank samle (H20) » F B & i fv i A 448
B ey QC sample °

=~ H3#1% (Quatropde-time of flight mass spectrometer) 3% € &4

(—) 1&% % %  Waters Synapt G1 HDMS System

(=) Ion mode:ESI+ ~ ESI-

(=) Scan time:0.1(sec)

() »-FERE&HE : 20-990 (m/z)

(&) A sulfadimethoxine 4% % Lock Mass: 311.0814(ESI+) ~ 309.0658(ESI-) » 1& % &
10 a8l —R » —R3E 0.5 F o

9~ R EAE A

(—) Repeated measurement (technical replicates) -
FEF — AR W BT RBEGRTORBZ LR MEANEE - F

MEETRATEHERE T TR ADFLRAELE RIS (B 320 B 3-3) -
(=) Split sample measurement (biological replicates) :

B RAKRENA 2% P RBEIREATRE FELEEHFRNE (B 3-2)-
14



LA A2 AT I IL 4% %4

Positive/Negative mode

UPLC-QTOF-MS analysis

NI _.__,E 6 times of repeat
Pooling sample !

UPLC-QTOF-MS analysis

N2 _,E 6 times of repeat

Split sample || Totttmmomoomommmoooooooooooooo
Repeated
measurement
R R e p measurement
B 2-2 KB aoArinAR
20111031_G7U5N1_6 1: TOF MS ES+
363 TIC
H 3.74
100 355 1.30e5
a\ﬂ,
o 0.43 0.60 1.22 254 346 476
T T T T T T T T T T T T T T T T T T
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50
20111031_G7U5SN1_5 1: TOF MS ES+
1005 0430.46 1.23 476 TIC
: 1.11e4]
G\O,
e o e e e e e T T e
0.50 1.00 1.50 2.00 250 3.00 3.50 4,00 450 5.00
20111031_G7U5N1_4 1: TOF MS ES+
043 475 TIC!
H 0.60 .
100 1.22 1.13e4.
] 090,94 335.3513.54 364 380
p 257273 3.06
0 T T T T T T T T T T T T T T T T
0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 4.50 5.00 5.50
20111031_G7U5N1_3 1: TOF MS ES+
043 TIC
9 . 4.75
100 0.59 1.22 1.12e4]
&
O T T T T T T T T T T T T T T
0.50 1.00 1.50 2.00 250 3.00 3.50 4,00 450 5.00 5.50
20111031_G7U5N1_2 1: TOF MS ES+
. 043 475 TIC
100 0.59 122 11664
*
0 T T T T T T T T T T T T T T T T
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50
20111031_G7U5N1_1 1: TOF MS ES+
g 043 475 TIC
100 0.59 122 111ea
N 335 354362378
.74 3.05
0 T T T T T T T T T T T T T T T Time
0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 4.50 5.00 5.50

B 2-3 AT R IR AR EEEE
YHTFTELAR—EHRES I~ RAE > HPFO0RREIABREAET » & i
Z 1% T AHERR o
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A~ H 3 F kAT R 2 (Data processing )

LA Masslynx™ 4.1 & 4 #k 4% P 4§ MarkerLynx™:# 47 B3 B R R 32 » b B 3-1
Y & R T AT s KA £ 2 R TR S5 [E A 0.34~3.24 (min) » #ER 464
F #AER BL 56 B AT A BOoRFEL 69 47 B tb(mass-to-charge ratio, m/z) ~ % %3 85 F4] (retention
time, RT) AR 3MIETEE (intensity) B =B X Z 4 > HRABRTEVBEEREF
Lk E R A (peak alignment) & 442 B 3% % 4% 1+ A Retention time
window : 0.1 (s) ~ Mass window : 0.03 (Da) ~ Noise elimination level : Z7 % %14 6
1842 & £ 2 & Intensity threshold : 50 (counts) ° & BH R ARFTIFE &9 8% » B

creatinine (ESI+: m/z=114.0664, RT=0.5941; ESI-: m/z=112.0500, RT=0.5923) #&43f

PE{H i ATINIE 58 B AXE (intensity normalization) °

Masslynx ™ 3% B 45 &

v

#4837 & H7 B (TIC chromatogram)
HARE WA R

!

Y3tk Ax A (peak alignment)

.

i i alignment 42 &9 X7 4A R & R

.

LA creatinine 18 R E A% JE I8 5%

v

4% 3] £ 3 1b(Normalized) & » #4744 4&
Yzt ot

2.4 HERATEIE AL
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FoNE S
=~ RRAEBREEFRENELFETHR

RARGEET 5 AR —HAXAE B AT — RBBAMBERE T L 800
MZEBGRE (T A —HEAESARRBEZGFENAZA (To) - AEAHME R
RHARRM AP EZA > RIAVRILE LKA 0 ERF (0T - £ F 8
HEHHE - B~ R ACMERBRIERTHRDE IS ) — AR 2R
RERFRA > RERAERE - ZRRFPHBMEHL 5 A UIEFBLEITIREARE ©

BRI G P MR A ST AT 0 B LA P AL # (median) & #{E §2
(range) 23R, B K} - A & E R F 4 Z B 5 (nonparametric one-way analysis of
variance) 49 Kruskal-Wallis test 347 % 48 2 Fi 64 2 B MR T ML 84E — 35 % 91 ¥
B3 48 2 [ 64 £ B M4 7 B & 24 Wilcoxon rank sum test - & F %3+ k8% SAS®9.3 &y
NPARIWAY #2 47547 ° & p<0.05 A B BA 4t ERaE £ & -
= EHEAXNMTANBI

o UaXE (box-plot) 2H 0 /E ~ iR AIEBER AR FHEMEHE AL
B 2] 2 05 Fa] 25 64 LA 5 0 I3RS 09 AT B R B AT AT o & T TR A0 R 3R
RS IR A TS 125 B8 > & TR SERARGRE S 5] B R REH &
ME ETF P EIRGER A PR BB ACFHME -

BAZRAB/RAROBVE > HAFRA(TolE A AL BFREAER AT
Ao BB AR AR AR AR LAY E  BAANRBERTILE - 24
PRI B FAFRAAFRG VNN a2 R R RE > $b3 oAl
A RAK RE (T & AL 4 - & 78 4 1b45 42 69 4 164 K oA Median (Range) 237, » 3t
A Wilcoxon rank sum test $1 # B8 40 3 /73X B 40 £ B MM E - & p<0.05 A BA 4

trax £ 2 -

17



= RRARHBE RS

# TAUE IR 3 9 B R Partek Genomic Suit 6.6 #AT& B 547 © H— %
K B P RIAT 69 SR B S X log2 #8144 > 3 # 4T Quantile normalization 3% H 5%
LA B & 8 ROF (scale) @ i 3| 43t Loy T bt o
(—) ERumw ik (principle component analysis, PCA)

B RIR IR S R 0y B S IEAE 3 0 LA X R » #7 /& (Principle component
analysis, PCA)#3, 25 48 5] LA B A N BF F] 8 o BEAR DL o
(=) #h4 T @4 (incremental area under the curve, AUC)

BT EE-—SHEAMARBD AL AHETKIN > BRI EFHRT BH
(Net incremental area under the curve, net AUC) # ARt e 8 4% 7 /B4 44 L
o FURTaEMETRL  RFRAT(TO)AASL  FHEAGU L) @i E
O &) mARATAF -

() —BF%E#n# (two-way ANOVA)

H AR A o B 1% 48416 B X two-way ANOVA 47 5#7 > 3£ 4 E technical
replicates &) BF IR - AT i sk 89 %5 4 » Rl A & 2 R b A £ £ a9 K4
Wy o WIS T B REEE > B — B L two-way ANOVA 3 ATH T > 46344 3%
% 31 % (false discovery rate, FDR)3kfA % St i 2 FAZ S E T45 R B 22 6 K A
FE B0y U o B —FFx > LA Scheffe’s methods # F 14 th g » PiB R 4 A &

Hipaptatb RBaZ Z 298 - 5 p<005S A EFH#TLIBZEE -

Two-way ANOVA model : net AUC = group +rep +e
(1) group: control, spinach, wild bitter gourd, celery, beetroot and onion

(2) rep : the sequence of 6 technical replicates
(3) e: residual

18



FrHh R#fthaET

FASRIT I ERATIRE LA AN T E2RERRRORAY > hELE A
% P45 A 3 B H split sample measurement (biological replicates)+, A€ %4 #% /] & %] 49
R > BUARIE ) m/z B EFRORBEAMERE > Fldo

KEGG(http://www.genome.jp/kegg/) [72], HMDB (www.hmdb.ca) [73], Knapsack

(http://kanaya.naist.jp/KNApSAcK/) [74] , Metacyc (http://metacyc.org/) % 14T 4%, 34t 4

B om/z 3R E N IE R A 30ppme K B iEEE Bk — S A A XEREE AT E
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F=F 8%

F—f KIREEBRRERFRATERKLTH

AR 10 SR RE LET 60 RFEE > M AHBAR Sk -
SREFHHEEL 0% » LHAR T HBA(0A) EFH0O A) L3 Awm(8
A HERBQG A FEA(T A FERO6 N 2RFEUALWE %46 50~62.5% >
EEN 19~56 3% BMI A 20.9~27.1 2 B » #1 E % $5 [ 18.5~24.0 #atb 46 %
R 3-1~R3AGERBE T M REFRE - 0fif R T REBENERAGEFR
ARG T HEME > AFMAANZIHMARGEaARBALR Y RBE LR -
R E S BRIN ZIAGA T 0 R 409N/ ILET BR EL A 3 R AR 4 8) B/ AL

BFER bt iR afa g pl st LRE £ 8 > mARATARA G RBE LR -

B BRAFEHOBRRE —BACEGHE
—~ W R

B 3-1(a) & B 3-1b)EaTam LT A AREON N > KERESFREARE Y
FEHIE g Y ERBREFE 25T IEABRROG LA S > BHbhEE 3
BB Fe] 25 B A 3R R B BB TR - B 3-3 a9 KRBT L R R AWM ERLE
RBABAERRE RV E R h » BNRK S SE N FERBEE LR - 2 ¥
MH A RR R B NRILE TR BAE £ R o W BN
SR G A B RaAA BEEROGA > WRZE 2 R BEELR -
— - hERBRLERE

B 3-1c) A A B 3-1()BE T it Rk EFREEERLABR LS L EMME
ILEBM M HEFRHG A5 N ERGEEE RS RE > LARM LR -

DA AE R B ERERRBE 2 4T 5 B 34 (QBRE L ANERE 4
20



IR RBanEFILBEERK MMERGAFEANERLS T IEEER
HREZ - mE 3-40)R B TR BEFRESIL BT HFERYREEENREL 2 )
AR RS > Hihan| b RBaE £ R -
=~ mRPREE SR

B 3-1(e) & 3-1(h) > 31 #am ik PAARE B BS ~ — B Hibds ~ HE BN R QlER
BELARARE R GREB B2 ey 1L % - LB B BE e m 2 B R B e © =
B H BN FRGHE LA ERRBEFEI I LEHETE  AEEEEAHKE
BBy S E A LA THRA LI > mREEBEGERBEA LA LARTHE B
WA S HEREE 3 P ER R AL

B 3-5 Y& RN BN R H 35 TN EFR 81 - LHAREE BE A RARE B
FEEk GBI B SILE St HRaM b aBEEER c MLE NEF

AERHRBERFRERE BAERE  BARBAS T ERHAE LR -
M REBRFEmafRuaBERARELEE QARG RE  NEKE S
NEFERIBAE ER o
g~ @R P REE Bk

B 3-1(0) 87 4y fn ik ¥ IR BR B IR L 2L A — B R T E ey % - B 3-6 &R
BET R EA S LERNAURF RARPTRBETHRHORESRHR ALK &
ERRGE2 NG ERMEE LR LY NARREE 4 FERBAE LR M
FERARBEFE2DEARE AT EEDBEEZEER -
A RBRFPBRHEBEE

B 3-2(a) 2 [ 3-2(e) B~ Sk ¥ ok 4h H 693 2 ) F AL % - &5 R B8~ Na/Cr
Cl/Cr ~ K/Cr %5 % 05 R 3% 9738w > @ Mg/Cr & Ca/Cr B & 5t3% heig (51K - B 3-7
RT3k R 4 AR R P RAT H) K/ICr 842 47 INEHIRE B B s - Mg/Cr L&
Ca/Cr R 9 Al A R 4% 0-2 AR B4R 2-4 R ER# B3 B K » 77 R e SR F RIAF
89 Ca/Cr sA & Mg/Cr R 7845 0-2 AR R% 2-4 NSRS B HBa S -
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FH BRARHARRHABADE

— EHABTE

W #& ESI A X LA R A 5 A Bk o 47 69 iR Ao 4z 28 > LA Masslynx # 4T peak #4945 &
(alignment) % #& & ¥4 85y i > f2 ESIHAE X 2 F 45 2] 586 84 #t4% (split sample measure:
643 metabolites) ; # ESI-# X i#14F 360 48X 44% (split sample measurement : 393
metabolites) © B 3-8 ~ B 3-9 A E w45 &k £ %69 3 18 PC score 47 3D B 4
il 2 R R 4 5] 7 BSIH#E X i 3] 36.8% (split sample measure: 35.7%) > ESI-
B X 3 B 41.9% (split sample measure: 43.5%) = LABS R B 0 2 BLES AT A 69 R 5 A
e ABMETHR—EHFE > MFRAIAN R ZQNFREL2 NN A —
EBFE > HAAN ARG RIS ARG F 0T e I » B BB JEL - B mE -
& B iR RSB E E RS R E B — 18 “time cycle” e 5 m R FE c BT FHE
AR R RANFRERNHA LA LA R AN ARE - B 3-10 Al A EHB 4
BR > TELAAAEGMEY -
—~ BB F TRAENRHRY

3-11~ B 3-13 R & R R 3 3 o 514> ESI+ ~ ESI-# X A7 14T 89 P A A3t 2
HReEBRZ EZABELRARE AP E2a%aa)dieai L & F8mmn
TARE > BHMBEEEBEZRUW o £ ESIHEBE R T 0 &aprdk B B A 1545 b g X8
MEES R L kFEA 178 LENE3E - FERE 638 MERE IBERR
HFHEwmoME - M ESIEXT » Saprik 2| B A BA RSt EE S 5 % %
¥m348 LENEO6ME FEmT7218 > MEARMAI0E > FEH 618 -

3-12 ~ [ 3-14 B & R R # % 5 %7 ESI+ ~ ESI-4 X pr )43 64 o A Kt 2
TEEE A THEIRR R LA BEA SRR HIRAA AR - B
Y&y ATIRATAE S 0 A T4 F 248 B SURK AT s A9 K (10 1) - B 3-15 #aowiE 10
R S RIFE R KGR Z @GR R o > BAERR 2-4 /[ g 3
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RAMEE -
AL By 10 BB A0 48 T & R (& 3-5) ¢
— 3% R RABAE E AR S 0 5 %) 7T A8 A melatonine 894X 34 kynutamine [M+NH4]+
A terpenoids #44X ¥t 4 [M+H]+;
=~ N L REE B AR T #E & cis-1,2-dihydroxy-1,2-dihydrodibenzothiophene
2% Gluconic acid/ Gulonic acid/ Mannonate/Galactonate/Altronate &5 7/~
Bl A AE - M A+ m/z:219.0473 4.5 7T #E & coniferyl alcohol[M+K]+ o
=~ #MER BB G Z A B A A Betablamic acid © B & positive mode A &
negative mode % 7T 4% HkiE 2| o
W ~ A - 4 positive mode HkE 649 1% AR HH R 4% A L-pyroglutamic acid 2,
(R)-(+)-2-pyrrolidone-5-carboxylic acid LA & 2-aminoacrylate; Negative
mode R % alliin/isoalliin °

B ¥ BB ez B RS4RI A carvone AR geranic acid °
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£31 WA EHART H

Wild bitter
Characteristic Control Spinach gourd Celery Beetroot Onion
(n=10) (n=9) (n=7) (n=8) (n=6)
(n=8)
Age 26 26 28 30 28 26
y) (19~56) (19~56) (19~56) (19~56) (19~56) (21~31)
Female
60 55.6 62.5 57.1 50 66.7
(“o)
BMI 254 25.5 254 253 25.2 25.2
(kg/m?) (20.9~27.1) (20.9~27.1) (24.1~27.1) (24.1~27.1) (20.9~27.1) (20.9~27.1)
SBP 101.3 103.5 103.0 105.0 96.8 101.3
(mmHg) (91.0~114.0)  (96.5~117.0) (97.5~114.0) (91.0~113.0)  (94.5~109.0)  (98.5~108.0)
DBP 56.5 62.0 58.8 61.5 57.3 56.3
(mmHg) (51.0~73.5) (52.5~74.5) (50.5~69.5) (51.0~69.0) (51.0~64.5) (50.0~65.5)
Glucose 86.0 87.0 88.5 84.0 87.5 83.5
(mg/dL) (80.0~105.0)  (80.0~108.0) (82.0~103.0) (79.0~97.0) (75.0~101.0)  (74.0~92.0)
Insulin 5.20 5.90 5.30 6.70 6.50 4.40
(nU/mL) (2.70~11.50)  (2.10~17.50)  (0.80~12.90) (1.90~17.70)  (4.00~10.90)  (1.80~14.90)
T-Cholesterol 180.5 177.0 185.0 174.0 182.0 173.5
(mg/dL) (135.0~226.0) (120.0~203.0)  (133.0~216.0) (123.0~207.0) (108.0~219.0) (140.0~202.0)
TG 88.0 91.0 90.0 81.0 80.5 81.0
(mg/dL) (62.0~172.0)  (49.0~202.0) (43.0~236.0)  (64.0~160.0)  (56.0~157.0)  (59.0~190.0)
HDL-C 53.0 48.0 50.0 56.0 55.5 58.0
(mg/dL) (34.0~64.0) (36.0~73.0) (38.0~66.0) (34.0~59.0) (35.0~65.0) (41.0~61.0)
LDL-C 101.5 103.0 104.5 103.0 103.5 91.5
(mg/dL) (61.0~142.0)  (64.0~136.0)  (75.0~132.0) (70.0~131.0)  (62.0~141.0)  (62.0~124.0)
Uric Acid 4.80 5.80 5.30 5.00 5.40 5.30
(mg/dL) (3.30~7.90) (3.40~7.80) (3.80~7.40) (3.00~8.00) (3.00~7.60) (3.40~7.10)

1. All values are medians except female percentage; ranges in parentheses

2. No significant differences across different experiment groups were found, P >0.05 (Kruskal-Wallis test)

3. No significant differences from control group were found, P >0.05 (Wilcoxon rank sum test)
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£ 32 RREFRA AR

Wild bitter
Characteristic Control Spinach gourd Celery Beetroot Onion
(n=10) (n=9) (n=7) (n=8) (n=6)
(n=8)
Age 26 26 28 30 28 26
) (19~56) (19~56) (19~56) (19~56) (19~56) (21~31)
Hemale 60 55.6 62.5 57.1 50 66.7
(%o)
BMI 254 25.5 254 253 25.2 25.2
(kg/m?) (20.9~27.1) (20.9~27.1) (24.1~27.1) (24.1~27.1) (20.9~27.1) (20.9~27.1)
Systolic BP 97.5 109.0 102.5 95.5 100.8 102.8
(mmHg) (91.5~119.5) (95.0~117.0) (93.5~114.0) (88.5~106.5) (92.5~106.5) (97.5~107.5)
Diastolic BP 54.8 52.5 54.8 56.0 49.0 58.0
(mmHg) (40.0~70.5) (49.5~70.5) (50.5~64.5) (44.0~63.0) (46.0~60.5) (54.5~66.5)
Glucose 110.0 112.0 99.5 111.0 113.5 108.5
(mg/dL) (75.0~142.0) (75.0~154.0) (69.0~121.0) (92.0~140.0) (97.0~156.0) (98~130)
Insulin 46.50 60.60 28.30 56.80 47.30 31.20
(nU/mL) (9.80~107.50) (8.20~104.10) (5.90~71.60) (16.70~165.50) (4.00~129.70) (11.00~73.00)
T-Cholesterol 167.0 167.0 19773 174.0 180.0 183.0
(mg/dL) (131.0~219.0) (125.0~210.0) (134.0~256.0) (116.0~222.0) (107.0~226.0) (127.0~206.0)
TG 89.0 80.0 105.0 124.0 88.0 94.5
(mg/dL) (48.0~167.0) (39.0~226.0) (44.0~247.0) (58.0~153.0) (39.0~217.0) (62.0~224.0)
HDL-C 515 49.0 49.5 54.0 52.0 55.0
(mg/dL) (35.0~61.0) (33.0~68.0) (30.0~63.0) (32.0~57.0) (34.0~62.0) (36.0~57.0)
LDL-C 101.0 101.0 99.0 102.0 102.0 90.0
(mg/dL) (61.0~140.0) (61.0~137.0) (73.0~133.0) (69.0~130.0) (59.0~143.0) (57.0~124.0)
Uric Acid 4.70 5.30 5.00 4.90 5.20 4.90
(mg/dL) (3.00~7.40) (3.00~7.30) (3.40~6.80) (2.80~7.70) (2.90~7.50) (3.00~6.60)

1. All values are medians except female percentage; ranges in parentheses

2. No significant differences across different experiment groups were found, P >0.05 (Kruskal-Wallis test)

3. No significant differences from control group were found, P >0.05 (Wilcoxon rank sum test)
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RIIXAFERRT M EHE E (ZRAELME)
Urinary electrolyte Control Spinach Wild bitter Celery Beetroot Onion
excretion (n=10) (n=9) gourd (n=7) (n=8) (n=6)
(n=8)
Na/Cr 0.056 0.066 0.068 0.080%* 0.070 0.048
(mmol/mg) (0.047~0.071)  (0.030~0.120)  (0.017~0.102)  (0.040~0.084)  (0.048~0.127)  (0.043~0.069)
Cl/Cr 0.047 0.053 0.055 0.063 0.075%* 0.043
(mmol/mg) (0.034~0.072)  (0.032~0.110)  (0.027~0.083)  (0.035~0.076) (0.043~0.120)  (0.030~0.079)
K/Cr 0.016 0.019 0.018 0.027 0.018 0.018
(mmol/mg) (0.011~0.036)  (0.010~0.029)  (0.007~0.042)  (0.008~0.036)  (0.012~0.034)  (0.009~0.028)
Mg/Cr 0.051 0.047 0.044 0.053 0.039 0.047
(mg/mg) (0.029~0.115)  (0.033~0.099)  (0.025~0.070)  (0.025~0.067) (0.025~0.117)  (0.033~0.091)
Ca/Cr 0.070 0.090 0.080 0.062 0.054 0.070
(mg/mg) (0.022~0.140)  (0.029~0.228)  (0.013~0.105)  (0.025~0.137)  (0.028~0.180)  (0.054~0.094)

1. All values are medians and adjusted by creatnine; ranges in parentheses

2. No significant differences across different experiment groups were found, P >0.05 (Kruskal-Wallis test)

3. Significant differences from control group , * P <0.05 (Wilcoxon rank sum test)

R34 RRFE R HEIEE (FRATARMA)

Urinary Control Spinach Wild bitter Celery Beetroot Onion
electrolyte (n=10) (n=9) gourd (n=7) (n=8) (n=6)
excretion (n=8)
Na/Cr 0.090 0.122 0.091 0.091 0.073 0.063
(mmol/mg) (0.051~0.197)  (0.043~0.180)  (0.051~0.210)  (0.063~0.115)  (0.055~0.122)  (0.046~0.098)
K/Cr 0.021 0.014 0.023 0.025 0.016 0.012
(mmol/mg) (0.008~0.038)  (0.010~0.032)  (0.012~0.058)  (0.007~0.033)  (0.005~0.031)  (0.011~0.028)
Cl/Cr 0.094 0.105 0.107 0.102 0.086 0.072
(mmol/mg) (0.065~0.201)  (0.058~0.202)  (0.065~0.196)  (0.067~0.117)  (0.063~0.125)  (0.051~0.112)
Ca/Cr 0.300 0.356 0.265 0.230 0.193 0.275
(mg/mg) (0.093~0.506)  (0.103~0.456)  (0.185~0.397)  (0.102~0.371)  (0.117~0.312)  (0.153~0.431)
Mg/Cr 0.118 0.116 0.109 0.100 0.100 0.107
(mg/mg) (0.082~0.261)  (0.092~0.153)  (0.075~0.171)  (0.072~0.193)  (0.066~0.164)  (0.084~0.200)

1. All values are medians and adjusted by creatinine; ranges in parentheses

2. No significant differences across different experiment groups were found, P >0.05 (Kruskal-Wallis test)

3. No significant differences from control group , P >0.05 (Wilcoxon rank sum test)
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(e) WM¥ARM vs. HRa
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Wild bitter gourd

0.2
0.15

2

o)

|
0.1 ‘ 4
0.05 /
0 *W
-0.05 — 7 ——
-0.1 -
-0.15

0.2 <&
025

L

AAUCvalue

0.34 0.84 1.24 1.84 2.24 2.84 3.34
Retention time {min)

(c) Fka

Celery

04

03 &
02 & L 2 6 5
0-1 //

* <

AAUCvalue

0.1 - -

0.2 . 4
-03

0.34 0.84 1.34 1.84 2.34 2.84 3.34

Retention time {min)

3-12 R ) 34 % 7 ESIH8 X ARl 43 ey X 5t L G of il - A
(Rt ey BBt net AUC A > B4ni ¥ B a3 E - Hihh > Gidh A

MR AR E4E - ATIRATAEE A A A48 B XUBK AT L HR)
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(d) #ERaA

Beetroot
0.15
7

0.1 r'/ °

0.05
3 o ®
g 07
g 0.05 ¢ ¢
q - .
< -0.1 ¢ L

-0.15 o

0.2

0.34 0.84 1.34 1.84 2.34 2.84 334
Retention time {min)

(e) HH 4

Onion

0.2 }

0.15 7S

' L 2
0.05
3

0.05 L &

AAUCvalue
[}
|

0.15 * *
0.2

034 0.84 1.34 1.84 234 2.84 3.34

Retention time {min)

(4 18] 3-12)7K ) 3k 367 ESI XA 4% Rt 305 4 o 1 o A
(R34 60 314 40 16 8 2 net AUC i AT » 3t do 3 B LB o BB - ek By
U 4048 £ fi)
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a2

(a) k%@

Spinach

25

20 L 4
Q
=
g 15
o
2 10
k-3 &

5 9

L 2
0 ; : o > &
04 03 02 0.1 0 0.1 0.2 0.3
& AUC value

(b) LAz

Wild bitter gourd
25
20 —m—————— - L 2
3
B 15 <
o _
510 >4
E e &
O —m— —4 T T T T 1
-0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2
& AUC value
(c) Fr¥a
Celery
25
20 L 2 *—
2
g 15 *
a
3 10
&
5 —
0 r T T T T 1
-1 -0.5 0 0.5 1 1.5 2
& AUC value

3-13 R 3R A BSIARE X AT RIAT a9 K5t L 3t iR n fe e 2 £ R AR %

(BResmhzmp i ealnTEFRiRTaE > SHRELEZRHY - R
Znet AUC ¥t Bain 218 AR TERZ p A -pEAIFFEHEH > RBER
A Rif% > CfRBT - HOF H-log 10 EHR 20 & F ik KA - ATSRATIE & A A 48 B X

BE AT 22 4R)
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(d) #H%AR4a

Beetroot
25
20 . 2 *—
g
B 15 S
o
L
S 10 o o}
°
5 —0——‘ &
0 I T ) - . A T T T 1
04 02 0 0.2 0.4 0.6 0.8
A AUC value
() #E @
Onion
25 10
o
20 »
g
B 15
a
= 10
[:T1]
2 L J . ¢
5
0 — T T T — — T
0.8 06 04 02 0 0.2 0.4
A AUC value

(818 3-13)R B 3 %7 BSI-AE X P43 ey (gt i R ind e 2 £ B Aa %
(BResmphzmp i@l n TR SHBRELEZRHY - R
A net AUC ¥t R satn 218 AR TERZ pE p A FREE  BHBMAHE

XM fh > S &E8T o U H-log 10 EHR 20 FAER AME ° )
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(@) k@

Spinach
0.3
L 2
02
b4 * oo

g O AT 3 -
E 0 . - ’—. T 1
3 01 - - - - - *
< 02 L 3

0.3 e

04

034 0.84 134 1.84 234 2.84 334 3.84

Retention time {min)

(b) LAz

Wild bitter gourd

1.2

0.8
0.6 -
04
0.2 s 2

o |89 oripBirgeaeat egoto— oo
0.2 &

04 &

-0.6

AAUCaviue

0.34 0.84 1.34 1.84 2.34 2.84 3.34 3.84
Retention time {min)

(c) Fr¥a

Celery

AAUCaviue
: =]
o [0,
¢
L 4
¢
L
%
L 4
¢

0.34 0.84 1.34 1.84 2.34 2.84 3.34 3.84

Retention time {min)

3-14 7 Fl 3 4 ESI-BE X A7 R4 6 (X 34 21 7 0 05 P 9 Ao
(R34 80 B 15 488168 X net AUC (40T » BdnfhH Al - M2 o Hedh B
YRR AR £1E)
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(d) #ERaA

Beetroot

0.8

0.6

04

AAUCaviue
o
[} ¥
o
L ]
L |
L)
L
L ]

<
-0.2 .’—Q
4

04

034 0.84 1.34 1.84 234 2.84 3.34 3.84

Retention time {min)

(e) HH 4

Onion
04 .
10
02 - ® 0—“.
o o >
2 Vik;ﬂ"’hﬁ‘wﬂﬂ\r‘0¢4*—**f———ﬁ
: 02 o o _o*
g™ ® o
SJ 04 ¢
-0.6
-0.8 4
0.34 0.84 1.34 1.84 2.34 2.84 334 3.84
Retention time {min)

(G B 3-14)K Rl 3% 7 ESI-4 X #7843 60 K 34040 2 G o5 1 o A
(R 8 RAL S AL E U net AUC AT » SEdn ¥ IS © b B > Hthh By
R AR £ )
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(a) FFA 5] 26

PCA Mapping (64.7%)

9 - \~
\\~~
74 44 "
N\.\‘
58 4 Hl|!
42 4]
26 - ]
#
€T
S 14
£
Q Group
188 I
06 4H :ESFJ r;:’:ot
= Control
22 B :g;r)lllr?gdl
» Wild BG
-38 1] : =
Time_Point
) Fasting
54 4 ~11 Before lun
U3. 0-2 hr after lunch
J4: 2-4 hrafter lunch
hr after lunch

-15 -02 11 24 37 5
PC #1 23.3%

PCA Mapping (75.1%)

42 an

3.34 4N

248 {1l

1.62 4 H4lL
()
4
ﬁ 0.76 4 H
5 Time_Point
g -0.1 4 2 » U4: 2-4 hr after lunch
£ 096 LI w—— g4
196 < ) 4 ——‘V
182 JHH Group
. e?troot
i « Celery
-268 4 HT| « Control
« Onjon
e . gfnach
-354 4 11 » Wild BG

2oa0 256 192 128 064 0 -064 128 -192 256  -32
PC #1265%

3-15 LA PCA &R 2R LBPE R U(10 87 ESI+HE X T H & RA /&
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& 3-5 Rt SRR

RT Detected Ionization
No. Metabolite putative identification Database
(min) Mass product
Spinach
fenuron [M+NH4]+ KEGG
1 2.0971 182.1287
kynuramine [M+NH4]+ HMDB
HMDB/
2 1.1565 167.1068 | perillic acid/ myrtenic acid/ rotundifolone [M+H]+
KEGG
Wild bitter gound
cis-1,2-dihydroxy-1,2-dihydrodibenzothiophene [M+H]+ KEGG
coniferyl alcohol [M+K]+ KEGG
3 0.4237 219.0473
gluconic acid/ gulonic acid/ [M+Na]+ KEGG
mannonate/galactonate/altronate
cis-1,2-dihydroxy-1,2-dihydrodibenzothiophene [M+Na]+ KEGG
4 0.4333 241.0299 | gluconic acid/ gulonic acid/ [M+2Na-H]+ KEGG
mannonate/galactonate/altronate
Celery
5 1.68 173.0971 | carvone [M+Na]+ KEGG
6 1.5521 191.1069 | geranic acid [ M+Na]+ KEGG
Beetroot
0.931 234.0428 | betalamic acid [M+Na]+ KEGG
7
0.9331 232.027 betalamic acid [M+Na-2H]- KEGG
Onion
L-pyroglutamic acid [M+H]+ HMDB
8 0.7861 130.0495
(R)-(+)-2-pyrrolidone-5-carboxylic acid [M+H]+ HMDB
9 0.7862 88.0391 2-aminoacrylate [M+H]+ HMDB
10 0.4988 176.0386 | alliin/ isoalliin [M-H]- KEGG
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% R ES L
-~ BREEKRR
BEARIEDEABKARLEA IR THEE > O AR - F&& - M3~ &

B AR RAR R A RE v B REVE B[ 75-77] > AR 3T % At o 45 b RALAR BRI ABEAK
SHasE 2] F AL > REZ I RE P9 8 B 2 R AK[65, 78, 79] o B b AR RFR LRI — R
ERMEZBILRR > AETUAEHRZD FRERNEE > EaNLRETRER
2y iR A 8 (pooling sample) & 2 30 0 847 & LAME J AR BE o047 69 B A i — 2 s 3R
=~ REEH

AR E R A AR > B AR FRAT  FRK 2R
FRIZ 2-4 PR F R 4-T N RV R R MLRBUR 2480 S R
TREEORAETANT LR - M Favé FARO|IF R @ 483 T A RBREE
UARE e XL EIRR » HEBROBE - okt T ARk E 7 X »
o B (IME AR 3 /D E — R AR ~ QBZ BRI 1.5 /1B E LR A
BQ) B2 g E R o RERB rERE A NN E 2 o) SRR 338 3
HBUAPCA T X EZRTERIEF 2R > BrBITRRRHBIER > A —
181 58 14 64 "time window” o T KR % £ PCA e o474 K > TUAE 2R ¥
HAEGHBENEERE S T G ABZTZRRE BFR4% 2-4 /2 R R
£ & B ARIGRER AL 09 SRR B T8 I & 7T AT 09 3% 3t -
Z B TERGTESX

£ Bs R R ER S P R A dh ST d@ A (Area under curve, AUC)3P 4% — BB ] 9 A 19
RAMREORIEGEL > R ETRPE S RBZ o BE LA — B ayFE1E
#Z(index) ° Glycemic index (GD)BF & — 8% R4 B > Lhi SRl Rip i 54 i
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b b @A H GLA SRR 4 T AT 2 BESR 7 AR e bE(E S 1L ey & [81] -

AEE TS

HEEEF S0 FHSHEIChy S tATH
$E S0 oS ke huiten(fEgsatd)uad o

Gl = *100%

AUC % & trapezoidal rule 2 R Rl :E473HE » RBERFE R ETITE L HF S H
ko MAR G ET X TREDETROER AR RHR[82, 83] » Cardoso[84]
FAWPR o PEBF A= AUC 3+ H 5 X (B 5-1)#iTibs - B RERA
7=+ positive AUC #2 net AUC A48 K &2 48 69 7 X AR 3t H AR 9 4% ) R 5] 181 88 Ff a4 4
£ » M total AUC #2 positive AUC & M8 B k89 4 R DA R I3 8 B Aafol -

AR 5 st & total AUC & positive AUC 84 4 F 4T 431 047 » #2 net AUC
HREITHRE - BREFLEFIRULRE AUC 355 7% » 3] & @+ 1 bmi
ARMBARBMERE5(E 5-2) 0 ERATHAMBER D GRHMRE BN E
Pt E 0 B BB BRRA A BN ARG e 8 E 0 R net AUC & posAUC i #E
FREBRGERGHE -

metaboliteresponse

8.00

8.00
7.00

6.00 -+
500 +

4.00 A
300 -
200 ~

Total AUC=A+B
Positive incremental AUC = A
Net incremental AUC = A+(-C)

100 ~
000 -

B 4-1 RE ey eheE T @mis Ak
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(a) 3EEE total AUC (b) L& total AUC
6‘ | A
positive AUC net AUC positive AUC net AUC

(c) EZE  total AUC (d) §HZEHE total AUC

NG,
9

positive AUC  net AUC positive AUC  net AUC

(e) BEE  total AUC

positive AUC net AUC

4-2 U3 HERE R T mEEEMIFaERILER (U ESHREXER A1)
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% BA&ER
—~ R

EFUMEREALERETHE TR B AABAEAS B RIE R LA miF
B TR RATIRB 0 Lot 3k R R R e I TTHE R A N H 470958 0 & 100g ()
4 ERFARARM 49985 mg 0947 BN ST Y AR TR E L €T
AR R Fmeisrrh EREBHRB AR % - Kapil £ AR5 R T4 T LEF
dn B 6 3R 250 mL 28 RAR T > AeH MR BB BA ¥ T 5 5.4+ 1.5 mm Hg > 475k &
Foo R FABBERY > AARRETRER B o MF EAERA G R a5
Z — 3 BB o BE P9 AR B BB LA B 9n AR BR BB AK A4 0 AR 3R & nitrous oxide systems
(NOS) &M 2| i R 6 28 [86] © 7 — F @ > & B g &#i5 F(quercetin) 4L B &
% o & 6 o %, Edwards & A [87]89 %% 246 B R4 T 730mg o445 %> T1E &
JR 5 — #A 04 B F R0k 45 B 7 mmHg ~ 473 & 5 mmHg -

AR R AR A R f B 3K 0 (SR AR RADEE BLF R AL 60 Wi B B 4L
BB R A BR R 3 o o R B VT AR SR T R B9 AR AT R ARAR 0 R AR ) B Jo
REGE R BRE e ERE o mERRE LR -

— - hERRELERE

BB 3-1 R RE > AS @R N FRATEERRBNRE AT
LR FRRNEE > BT RSB E R KT 0 BRI IEFR AT
PR BB RHNEELAT T - ML T NAER AT B AR EFES
BBARGRI > MmBZ 1 TR R ARE > RithBRRE R AN EREE
B EATERES -

Z-hRTREESHEL

LAREBE o s 0 AL R B A SR B 0 B b E5 ~ LDL A& HDL-C ¢y %4t £

B 2-3 N FRPE R LR R Z - B XA R L > BRE T T R SKIEMEGR 4

B AE L & f B Ak DL[88] > M AR 4 [B] BE At BLAE [B] B4 A i S PR H Rk [51, 89] 0 1218
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B 3R 3% $ B 6 % BRI B 2 R 59 69 STRR
-~ AR PR ER B # 1L
FRBE By S pR(purine) ) & A > BT ERNRRAZEE & ik b ek
BRAE A% 7.0 mg/dL > BpAg 2 & ki g - BEMARIEEEX T EaE
AE 59 Aok FROR P Ik ER &Y HEH[90] 0 AR iR P IKER T [E o MA R R GER Y > JBL
EFRAALEAPRAAAROGET > ML d ZRGFHRIRMYS  BMERMN AR
T TRASINFRITRENRES DY - CAARBRF T 9EEE
AEF 18 R P PR ER PR iR O FEAR 0 EARIR 3 BR R B £ £[91,92] - H LT AE
AR FARAR 3T 3R 3 A Ik B 69 R AR IR B -
2~ RRPHRDEHEE
4R BET kR AR T AT/ILETEE(K/Cr) LB eR A R 5 > TTAERA A
G P e g7 o B 100g (FF) £ E 3% R A F 34 499.85mg w47 » 4 B K 1b3RER 3% % 89
1527 (k4-1) - AMERBFRESHERHZNEG  BRELERMEr R af B
MARE > RIRRFATHFE S ERS c TANEEREETSARSENER
(oxalic acid) » &2 — (R8T 4o d58kF ~ BT E SR ERSREREDE

H B W[93, 94] -

F 41 RERFE L P47 - EURGHASE (B 100g 4 F)

& % s N 3 LEY #R
47 (mg) 499.85 205.12 313.73 293.65 180.00
4% (mg) 58.96 14.06 11.5 13.8 9.8
45 (mg) 82.71 19.4 83.2 14.4 21.1
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R Bai® b EEAR S8R A8 M Uik

— k%
(—)m/z : 182.1287

TR E PR e HENE 5 F K% A CHiN,O - Fenuron 2 KB A fR ¥
%] (phenylurea herbicide) & — 18 % R, &9 ¥ 3 %] > ™ kynuramine B % melatonin &) 4%, 3t
4 - Melatonin(4& 23 % )i & S 4o B — W A Moy K4 - AR S8 A 324 248
BI[95] » R MmAR KB E M4 A melatonin[96] » L E A&+ FHEAAEHIETASE
5 0 f5]4o & 3 % (brassica hirta) & 2 7 3 (brassica nigra)f& -+ N &9 42 %5 %] & 189
B 129 (ng/g) > M X 4o 7T R 35 % A 2 A 8K 89 =2(<0.6 ng/g)) » Flho 7 /N~ F A -
SR HBE -~ FHET] AAKRENA K AILE[98]
(=) m/z : 167.1068

%ok B b ¥} JE ] 84 perillic acid ~ myrtenic acid £2 & rotundifolone i = &4 %

&) F X A CioH140, » B % A terpenoids &)X #t4s B AT €40 perillic acid 2 4
(Perilla frutescens) Ff-2-#9 A MM A » B A 40 Hléa i ib ey 2 A [99] 0 B AAEHAR
& ¥ limonene # £ & &94%34 & #7[100] » Perillic acid ~ myrtenic acid % % #2 limonene
and pinene degradation &4 4X,34ti4& /& (B 4-3) » myrtenic acid B & pinene &9 T 354X, 3%t
#1 ° Rotundifolone &) £ &R R % 847 5 - BA MBI H[101] - N =4 B
AT R A SURKTE AN R 0 B b B A — 5 AR R AR SR B SRR
(MS/MS) & 5547 »
=~ bFAN

Coniferyl alcohol % 4 g lignin & tannin #4 A E&4% '§ 24 & stilbene ~ coumarin 4
AR T A 4 BB M Rt ek i A8 B [102, 103] o 7T 42 35 2R 4 49 % i (coptis chinensis)
&P A B R [104] 5 —FR1% E W H A BB BB E o did A K C oy AR B (B
4-4)c AR BT FER HEAFCEHZ R (44 11.01(mg/100g 45 £ £)
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# % 6.59(mg/100g #% 4 &) ~ 3 ¥ 4R 3.4(mg/100g # 4 &) ~ F E 5.59(mg/100g # 4
F) > mE AR 4 453(mg/100g WA F) > B EAMFE G 4-154F - Hbs M E A
THR B AH4EA K CRJATFRNGBERENE > B3 EWE & E48HaRBERE
Lo R R A BELTRE ALY ENBRERNFEE—HME -
= 3
(—) m/z: 173.0971

1% AR 34 carvone J§ 7 terpenoids » & — B A FokayEEMMYE - B2
f2 43t #HAE M (Apiaceae) & ¥ 4o & 7 A (caraway)[105] ~ & 2 (dill) ¥ H b B A48
#[106] 24 & # 47 (mentha spicata)[107] » X k45 H B & L AAE[108] & 4% X 693 A
[109] -
(=) m/z:191.10

% 3Z X Ht4th geranic acid ¥ carvone P H FEML 0 [ 4 A terpenoids © B B A 484§
M AR X R F AR EEE (lemongrass) g +[110]

Raom S ARk E] 09 H T R AT BT R BB AR M H ROR -
9~ #RAR

Betalains & 2t R & F £ R o) by P A KK MY B a3 & % (betanin)
Bl A ¥ 7 % (vulgaxanthin) o #F 75 Jk 3% 3] 69 1% 3£ X 34t 49 betalamic acid =T &y 3 ¥ 4
% betanin H 487 H4F2|[111] 0 A5 R F7 A betalains # i 4+ ] # 4 - Betalains -
AR ARAEFAER12]  AFREATERLEAHLAA[L3, 114] ~ HLit
o AT RGUREE[115] 5 4514 > AR B M K R42F « Frank £ A[116]695F 5042
1 6 Rt B 2 3 F S500mL 3 3% (94 362.7mg Betalains){g > LA %48y /) 2
(pharmacokinetics) &y 7 X 4E 31 Jk ik ¥ betalains &9 3F ik oL > & R 88~ E ) & AHEH

B Fi] 2 3 /) Bp(Range : 2.5-8 /NBF) > AR L ATA B9 B RS
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-
#
o

FACFE RFRFERHY  ABAFHRA M RERBNRG o6
B AR AL ) B ER B% B8 JA (thiosulfinates) » 9] 4o alliin (S-allyl cysteine sulphoxide) - )
W E T alliins 42374 2% 4 91 DNA 8944 RJE R 695 A [117]> A alliin
B F HLEALG [ 118] o Bt 7 3% 2] 89 1% 12 4K 3 4 2-aminoacrylate 2 alliin 48 &
alliin lyase /| & £ » & alliin 89 £ 2% 2 — - M4 positive mode 2 F 8K %
A % #| alliin &4 peak> {2 4& negative mode R Hk &y — 18 7] A& M A% 5 &4 peak 12 4t peak

% alliin ~ isoalliin 3P % & R HEAE £ LtbB| 4L > BIABEE % 890 H o

63



¥9

(/3335/AIawouds MMM //-dNT gom DOTY : Wk Y &)
Kemyped uoneper3op ouduid pue susuowl ] ¢-f (&

SAOJRIGE ] BST{AE] (2)
£HLT9 600
proe owg-r-nepidondos-¢
o]
o -pomdagoo- w0 P o oo-
“TTE B :&nﬁaﬂ.m.ﬁm% .w%&nia&.m.ﬁmw .rmww%.& M%m
woppore-cnopidardos-¢ & o Q o
T
-TET Apomdagono- o apaEdaoxo-
P .a:&gaoz.m.ﬁm% .a:&%ﬁ.mé% nREngmE-]
07 A-0X0-E () -aUwEXaoLan sy
-adpa-cppan-oE Q _ 7ualoning 4
ROTEY: ﬁnﬁ.m | uﬁnﬁﬁﬁaﬁu&.m
=11 | piadondos- g xopa -0+ 5 w apormyday-pinadordoss [SOTETH ] FUE] e pensdontos pirsdondost-; Axomi H-0-(ug
ﬁw&n‘:&&ﬁﬁﬁgm -LAROTpiH--(5E) Ao H-o-(E] © & 48‘50%%
e o7 - TR a
TG T 5 | [ oot
auonedaxo-0xo-7 =2 auonedaxo auomedaxo auowedzio osoqﬂemmﬁ! awouedaxo-0xo-7 AR T
e e nentonr ) § G Ciat  REaLo L erdman o sdonios o 51
TETEL | & VR L SRS & oo
Oy s a3 TETH ] TETH ] EIEER
ATOATED
5] [T SEEl| omim ooy R 2
. - - 0s]-{ S ] -(Sscal -
PLoR SIOUATP-CT PLOB NOUAMR-C7  PLom S]] o AN 0K LA OX0-
T £ O O wopdalx o O RO SRR T 51} ron LT (G o, Q Pl Iz
ot ﬁ FAT oA AT A )
E [ren] ) [z ] & ERTEA .%ﬂ%ﬂmﬂw 1T WEITT sgmwﬁﬁmm 4
AUOABION] 7 iy naarEa e Tom-¢]-aua ) [034TE0 0 g
o ﬁ%@ o 0 %ﬁ o e s (sp) e {grarn) Q AT Oy, bel(a G o O e
< .
oo ST - O——— — g
1] wiss = B el FT I e [BZIT] oanmrma-tagtap)
T0RATEIOL] (y () SpINo-aTau -0 O [y e .u:unapﬂ.@“w Eomﬁn:q.:m& O [DanEo-EmRD () O o 0de PAE
R “EIFTT [-FIT]
O
mangn & aroo -0 () a5 () &
| | |
| |
L J

sisapussorg provadraoagy

NOILFITHOEd ANANId INY JNENOINIT




59

(/3335/AIawouds MMM //-dNT gom DOTY : Wk Y &)
WIST[0qeI_UI d)eIeple puk 3)eqIOISY -1 [E

SELIOIEIOCET BSTYEE ] (2)
ZUE TS £5000

ST CTSTAATOATAITT
SHETOIn N e asopra ] .nn_lllli_

AL o =
cmneilome oy & ssouapry<l

SETomE-T-oTRA -

T T ECTLE
. N 2 Jg-esomord -] Jg 980 -
it i L4 iy oLl P o o B S | T S o o e
dg-esompi -1
ETTTE [CrTE |
JP-HEHOAET T ¢
C SARMCUICERIY -] 4
[rrrarT] [seriE]
cTIek cEler ﬁ ToET W
R _|_m.N.m.~ SEQIOONSY -]
SeouroeTe -] x09p-C ¢ €3 ~xoap-o ! E AEREIEIRAAIT] G- —— o - o .ﬂwwmmmﬂum
-OIRAYRA]-F Rt AR i it X W EE0TT aEATCEenL T~ T
I TR T
[CTrr] EF Ik _ SRGIOOTEOTRASPOTOTAL Gt ——
. [Feet ] ko Said o
LI - T 1] - aeTe
T . apeoumuad X w FIEE 1| ~TMooe=o-]
AXOTPEH-C (S CEOLI-CTE SO TETOM OIS ] TR cTE 1 + ﬁ
1 SCTTE|[ETTTE [EerTrT] [TrE]
[TTie] ssomeT Lu Lu
(C SETE] SRR -] (ol '] asooeen T APEATOLOETE T
SO + +
GITTT =
[FOLa ] [T
SETEIIT LT TS OISO -aei Mu F
ARATER O ET 1P| wC-a—0F TEF |—mO TE T OR [FSs=lT ] o J1-#50Mmo T d1-3s0oRE0-] O SEIomaees-]
Axoap-p- e 3
R e EFTLE B3 LLE
LSO e}
1] — — — — = SRR XOGIEITD JT-=Euromany o] oy asomE- BIETS 3 @s0aERE-T- IO
sy apremaas PuE SeplEadin + ElaCs] + +
SETOOTE
L [Frece]|[erTre|[ “1Ee]| [ETETS] [BrETE]
E T IF|wow—or Ter apEoman E (-1 T as .ﬁ.|WO.l|L
oop-c .
ECTTT _TI VISOCEEIT T8 ENs g oafamt
| e T S0s CUnaTyy
asoon[E-I-JCI0 o |
e TLLST] Cnopeg T
mv I SsOINITENT . 330000

1
h VISI[OCE ST T8 2SS0 09 omu

Pue Ie. 5 OunaLyr
_ WEITTOIV LI EN dLVA¥FdIV ONY ALV JHd008%F —




FwEH R RS

— ~ 4% 8 (pooling sample) &) 5 F &,

R AR R IRERAE T XA B R AR B 247 BF ) 0 [HIRIR 3
A LT R EASE > BREHMEREIRG NG T EEHHAAR o 252 T B R
AEAEAR > £ LA F K2R > BARE A% 87545 2048 24 1) 8 3%
A RAECTE -

~ FoH R A R

B ATAHHEE AT 6948 B BOR R A 6 — B D R A8 E AR T AL R
R AR M REE S 0 BARAREU—RMS ) BB H T > TTHEH
BTARR > B R ERS T HA A AR E &St b ot 7ok ER
=~ LC-MS ###

AR F B non-targeted B 5% 0 £ — FAAE EY R R R £ 0 A — BB P i E]
SEERRGFET AN LCE 47 6 néd (E1F E — R E AT W8k
W TETHEEE - TUAHILRARARIIERBETETHHALE -

66



FRE BHEXRTA

AR A— MBI F R BRARKARFAAZHARGBE A oikA L
B3y THPCEALEARMEBREE T MEFROSIL  LELT K
200g tyFEE M BEAE 0 TELE S  aEUROSHBEEIEELE -

KA T > A —BIFFER 247 (non-targeted analysis) 495 % 3%
3t @ik ey UPLC/QTOF-MS 547 7 KX » RIIET e B R A LR X T
FEAFRMGME  THELERNBBRIER  ENERTER LD E 25
REITEERE - A — B8 A T A B e RARAE R BN E R
SN A MRS 0 B AT AR BB — Ak o

67



5% IR

»

10.

11.

12.

13.

14.

Liu RH: Health benefits of fruit and vegetables are from additive and
synergistic combinations of phytochemicals. American Journal of Clinical
Nutrition 2003, 78(3):517s-520s.

Johnson IT: Phytochemicals and cancer. Proc Nutr Soc 2007, 66(2):207-215.
Arts IC, Hollman PC: Polyphenols and disease risk in epidemiologic studies.
Am J Clin Nutr 2005, 81(1 Suppl):317S-325S.

Dettmer K, Aronov PA, Hammock BD: Mass spectrometry-based
metabolomics. Mass Spectrom Rev 2007, 26(1):51-78.

Fiehn O: Metabolomics - the link between genotypes and phenotypes. Plant
Molecular Biology 2002, 48(1-2):155-171.

Van Duyn MAS, Pivonka E: Overview of the Health Benefits of Fruit and
Vegetable Consumption for the Dietetics Professional. Journal of the
American Dietetic Association 2000, 100(12):1511-1521.

Glade MJ: Food, nutrition, and the prevention of cancer: a global
perspective. American Institute for Cancer Research/World Cancer
Research Fund, American Institute for Cancer Research, 1997. Nutrition
1999, 15(6):523-526.

van't Veer P, Jansen MC, Klerk M, Kok FJ: Fruits and vegetables in the
prevention of cancer and cardiovascular disease. Public Health Nutr 2000,
3(1):103-107.

Lau FC, Shukitt-Hale B, Joseph JA: The beneficial effects of fruit
polyphenols on brain aging. Neurobiol Aging 2005, 26 Suppl 1:128-132.

Van Duyn MA, Pivonka E: Overview of the health benefits of fruit and
vegetable consumption for the dietetics professional: selected literature. J
Am Diet Assoc 2000, 100(12):1511-1521.

Groff JL, % <, Gropper SAS: 2% A t$. Miuik: Hiodk #h 5 M58
A B 45 2003.

Ascherio A, Rimm EB, Giovannucci EL, Colditz GA, Rosner B, Willett WC,
Sacks F, Stampfer MJ: A prospective study of nutritional factors and
hypertension among US men. Circulation 1992, 86(5):1475-1484.

Marlett JA, McBurney MI, Slavin JL: Position of the American Dietetic
Association: health implications of dietary fiber. J Am Diet Assoc 2002,
102(7):993-1000.

Hamer M, Chida Y: Intake of fruit, vegetables, and antioxidants and risk of
68



15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

type 2 diabetes: systematic review and meta-analysis. Journal of
Hypertension 2007, 25(12):2361-2369.

Walda IC, Tabak C, Smit HA, Rasanen L, Fidanza F, Menotti A, Nissinen A,
Feskens EJ, Kromhout D: Diet and 20-year chronic obstructive pulmonary
disease mortality in middle-aged men from three European countries. Eur J
Clin Nutr 2002, 56(7):638-643.

Pattison DJ, Symmons DP, Young A: Does diet have a role in the aetiology
of rheumatoid arthritis? Proc Nutr Soc 2004, 63(1):137-143.

Christen WG, Liu S, Schaumberg DA, Buring JE: Fruit and vegetable
intake and the risk of cataract in women. Am J Clin Nutr 2005,
81(6):1417-1422.

Cao GH, Sofic E, Prior RL: Antioxidant capacity of tea and common
vegetables. Journal of Agricultural and Food Chemistry 1996,
44(11):3426-3431.

Bellik Y, Hammoudi SM, Abdellah F, Iguer-Ouada M, Boukraa L:
Phytochemicals to prevent inflammation and allergy. Recent Pat Inflamm
Allergy Drug Discov 2012, 6(2):147-158.

Shehzad A, Ha T, Subhan F, Lee YS: New mechanisms and the
anti-inflammatory role of curcumin in obesity and obesity-related metabolic
diseases. Eur J Nutr 2011, 50(3):151-161.

Seymour EM, Singer AA, Bennink MR, Parikh RV, Kirakosyan A,
Kaufman PB, Bolling SF: Chronic intake of a phytochemical-enriched diet
reduces cardiac fibrosis and diastolic dysfunction caused by prolonged
salt-sensitive hypertension. J Gerontol A Biol Sci Med Sci 2008,
63(10):1034-1042.

Liu RH: Potential synergy of phytochemicals in cancer prevention:
mechanism of action. J Nutr 2004, 134(12 Suppl):3479S-3485S.

Crozier A, Clifford MN, Ashihara H: Plant Secondary Metabolites.
Occurrence, Structure and Role in the Human Diet: Wiley-Blackwell; 2006.
Katan MB, Grundy SM, Jones P, Law M, Miettinen T, Paoletti R: Efficacy
and safety of plant stanols and sterols in the management of blood
cholesterol levels. Mayo Clin Proc 2003, 78(8):965-978.

Quideau S, Deffieux D, Douat-Casassus C, Pouysegu L: Plant polyphenols:
chemical properties, biological activities, and synthesis. Angew Chem Int Ed
Engl 2011, 50(3):586-621.

de Souza JJ, Vieira 1J, Rodrigues-Filho E, Braz-Filho R: Terpenoids from
endophytic fungi. Molecules 2011, 16(12):10604-10618.

Graflmann J: Terpenoids as Plant Antioxidants. In: Vitamins &amp;
69



28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

Hormones. Edited by Gerald L, vol. Volume 72: Academic Press; 2005:
505-535.

Kuttan G, Pratheeshkumar P, Manu KA, Kuttan R: Inhibition of tumor
progression by naturally occurring terpenoids. Pharm Biol 2011,
49(10):995-1007.

Tan MJ, Ye JM, Turner N, Hohnen-Behrens C, Ke CQ, Tang CP, Chen T,
Weiss HC, Gesing ER, Rowland A ef al: Antidiabetic activities of
triterpenoids isolated from bitter melon associated with activation of the
AMPK pathway. Chem Biol 2008, 15(3):263-273.

Leung L, Birtwhistle R, Kotecha J, Hannah S, Cuthbertson S: Anti-diabetic
and hypoglycaemic effects of Momordica charantia (bitter melon): a mini
review. Br J Nutr 2009, 102(12):1703-1708.

Liener IE: Toxic factors in edible legumes and their elimination. Am J Clin
Nutr 1962, 1:281-298.

Ariga T, Seki T: Antithrombotic and anticancer effects of garlic-derived
sulfur compounds: a review. Biofactors 2006, 26(2):93-103.

Jones MG, Hughes J, Tregova A, Milne J, Tomsett AB, Collin HA:
Biosynthesis of the flavour precursors of onion and garlic. J Exp Bot 2004,
55(404):1903-1918.

Latte KP, Appel KE, Lampen A: Health benefits and possible risks of
broccoli - An overview. Food and Chemical Toxicology 2011,
49(12):3287-3309.

Kopsell DA, Lefsrud MG: Spinach cultigen variation for tissue carotenoid
concentrations influences human serum carotenoid levels and macular
pigment optical density following a 12-week dietary intervention. Journal of
Agricultural and Food Chemistry 2006, 54(21):7998-8005.

Grover JK, Yadav SP: Pharmacological actions and potential uses of
Momordica charantia: a review. J Ethnopharmacol 2004, 93(1):123-132.
Khanna P, Jain SC, Panagariya A, Dixit VP: Hypoglycemic activity of
polypeptide-p from a plant source. J Nat Prod 1981, 44(6):648-655.
Kimura Y, Akihisa T, Yuasa N, Ukiya M, Suzuki T, Toriyama M, Motohashi
S, Tokuda H: Cucurbitane-type triterpenoids from the fruit of Momordica
charantia. J Nat Prod 2005, 68(5):807-809.

Chang CI, Chen CR, Liao YW, Cheng HL, Chen YC, Chou CH:
Cucurbitane-type triterpenoids from Momordica charantia. J Nat Prod
2006, 69(8):1168-1171.

Akihisa T, Higo N, Tokuda H, Ukiya M, Akazawa H, Tochigi Y, Kimura Y,

Suzuki T, Nishino H: Cucurbitane-type triterpenoids from the fruits of
70



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Momordica charantia and their cancer chemopreventive effects. J Nat Prod
2007, 70(8):1233-1239.

Chang CI, Chen CR, Liao YW, Cheng HL, Chen YC, Chou CH:
Cucurbitane-type triterpenoids from the stems of momordica charantia. J
Nat Prod 2008, 71(8):1327-1330.

Winter M, Herrmann K: Esters and Glucosides of Hydroxycinnamic Acids
in Vegetables. Journal of Agricultural and Food Chemistry 1986,
34(4):616-620.

Kujala TS, Loponen JM, Klika KD, Pihlaja K: Phenolics and betacyanins
in red beetroot (Beta vulgaris) root: distribution and effect of cold storage
on the content of total phenolics and three individual compounds. J Agric
Food Chem 2000, 48(11):5338-5342.

Kujala T, Loponen J, Pihlaja K: Betalains and phenolics in red beetroot
(Beta vulgaris) peel extracts: extraction and characterisation. Z Naturforsch
C 2001, 56(5-6):343-348.

Webb AJ, Patel N, Loukogeorgakis S, Okorie M, Aboud Z, Misra S, Rashid
R, Miall P, Deanfield J, Benjamin N ef al: Acute blood pressure lowering,
vasoprotective, and antiplatelet properties of dietary nitrate via
bioconversion to nitrite. Hypertension 2008, 51(3):784-790.

Rosa LAdI, Alvarez-Parrilla E, Gonzalez-Aguilar GA: Fruit and vegetable
phytochemicals : chemistry, nutritional value, and stability. Ames, Iowa:
Wiley-Blackwell; 2010.

Rose P, Widder S, Looft J, Pickenhagen W, Ong CN, Whiteman M:
Inhibition of peroxynitrite-mediated cellular toxicity, tyrosine nitration, and
alphal-antiproteinase inactivation by 3-mercapto-2-methylpentan-1-ol, a
novel compound isolated from Allium cepa. Biochem Biophys Res Commun
2003, 302(2):397-402.

Zhou K, Zhao F, Liu Z, Zhuang Y, Chen L, Qiu F: Triterpenoids and
flavonoids from celery (Apium graveolens). J Nat Prod 2009,
72(9):1563-1567.

Ko FN, Huang TF, Teng CM: Vasodilatory action mechanisms of apigenin
isolated from Apium graveolens in rat thoracic aorta. Biochim Biophys Acta
1991, 1115(1):69-74.

Qincai. In:Chang H.M. and But P.P.H. ed Pharmacology and Applications
of Chinese Materia Medica(Vol I).1986 Sigapore: World Scientific
Publishing:579-582.

Manach C, Hubert J, Llorach R, Scalbert A: The complex links between

dietary phytochemicals and human health deciphered by metabolomics.
71



52.

53.

54.

5S.

56.

57.

58.

59.

60.

61.

62.

63.

Mol Nutr Food Res 2009, 53(10):1303-1315.

Oliver SG, Winson MK, Kell DB, Baganz F: Systematic functional analysis
of the yeast genome. Trends Biotechnol 1998, 16(9):373-378.

Tweeddale H, Notley-McRobb L, Ferenci T: Effect of slow growth on
metabolism of Escherichia coli, as revealed by global metabolite pool
(""metabolome'") analysis. J Bacteriol 1998, 180(19):5109-5116.

Nicholson JK, Holmes E, Wilson ID: Gut microorganisms, mammalian
metabolism and personalized health care. Nat Rev Microbiol 2005,
3(5):431-438.

Holmes E, Loo RL, Cloarec O, Coen M, Tang H, Maibaum E, Bruce S,
Chan Q, Elliott P, Stamler J ef al: Detection of urinary drug metabolite
(xenometabolome) signatures in molecular epidemiology studies via
statistical total correlation (NMR) spectroscopy. Anal Chem 2007,
79(7):2629-2640.

Nicholson JK, Lindon JC: Systems biology - Metabonomics. Nature 2008,
455(7216):1054-1056.

Nicholson JK, Lindon JC, Holmes E: 'Metabonomics': understanding the
metabolic responses of living systems to pathophysiological stimuli via
multivariate statistical analysis of biological NMR spectroscopic data.
Xenobiotica 1999, 29(11):1181-1189.

Lindon JC, Nicholson JK, Holmes E, Antti H, Bollard ME, Keun H,
Beckonert O, Ebbels TM, Reily MD, Robertson D ez al: Contemporary
issues in toxicology the role of metabonomics in toxicology and its
evaluation by the COMET project. Toxicol Appl Pharmacol 2003,
187(3):137-146.

Shockcor JP, Holmes E: Metabonomic applications in toxicity screening and
disease diagnosis. Curr Top Med Chem 2002, 2(1):35-51.

Nicholson JK, Lindon JC: Systems biology: Metabonomics. Nature 2008,
455(7216):1054-1056.

Fiehn O: Metabolomics--the link between genotypes and phenotypes. Plant
Mol Biol 2002, 48(1-2):155-171.

LuY,AJ, Wang G, Hao H, Huang Q, Yan B, Zha W, Gu S, Ren H, Zhang Y
et al: Gas chromatography/time-of-flight mass spectrometry based
metabonomic approach to differentiating hypertension- and age-related
metabolic variation in spontaneously hypertensive rats. Rapid Commun
Mass Spectrom 2008, 22(18):2882-2888.

Heinzmann SS, Brown 1J, Chan Q, Bictash M, Dumas ME, Kochhar S,

Stamler J, Holmes E, Elliott P, Nicholson JK: Metabolic profiling strategy
72



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

for discovery of nutritional biomarkers: proline betaine as a marker of
citrus consumption. American Journal of Clinical Nutrition 2010,
92(2):436-443.

Watkins SM, Reifsnyder PR, Pan HJ, German JB, Leiter EH: Lipid
metabolome-wide effects of the PPARgamma agonist rosiglitazone. J Lipid
Res 2002, 43(11):1809-1817.

Winnike JH, Busby MG, Watkins PB, O'Connell TM: Effects of a prolonged
standardized diet on normalizing the human metabolome. American
Journal of Clinical Nutrition 2009, 90(6):1496-1501.

van den Berg RA, Hoefsloot HC, Westerhuis JA, Smilde AK, van der Werf
MJ: Centering, scaling, and transformations: improving the biological
information content of metabolomics data. BMC Genomics 2006, 7:142.
Brodsky L, Moussaieff A, Shahaf N, Aharoni A, Rogachev I: Evaluation of
peak picking quality in LC-MS metabolomics data. Anal Chem 2010,
82(22):9177-9187.

Walsh MC, Brennan L, Pujos-Guillot E, Sebedio JL, Scalbert A, Fagan A,
Higgins DG, Gibney MJ: Influence of acute phytochemical intake on human
urinary metabolomic profiles. 4m J Clin Nutr 2007, 86(6):1687-1693.

Guy PA, Tavazzi I, Bruce SJ, Ramadan Z, Kochhar S: Global metabolic
profiling analysis on human urine by UPLC-TOFMS: issues and method
validation in nutritional metabolomics. J Chromatogr B Analyt Technol
Biomed Life Sci 2008, 871(2):253-260.

Llorach R, Urpi-Sarda M, Jauregui O, Monagas M, Andres-Lacueva C: An
LC-MS-based metabolomics approach for exploring urinary metabolome
modifications after cocoa consumption. J Proteome Res 2009,
8(11):5060-5068.

Llorach R, Garrido I, Monagas M, Urpi-Sarda M, Tulipani S, Bartolome B,
Andres-Lacueva C: Metabolomics study of human urinary metabolome
modifications after intake of almond (Prunus dulcis (Mill.) D.A. Webb) skin
polyphenols. J Proteome Res 2010, 9(11):5859-5867.

Okuda S, Yamada T, Hamajima M, Itoh M, Katayama T, Bork P, Goto S,
Kanehisa M: KEGG Atlas mapping for global analysis of metabolic
pathways. Nucleic Acids Res 2008, 36(Web Server issue):W423-426.
Wishart DS, Knox C, Guo AC, Eisner R, Young N, Gautam B, Hau DD,
Psychogios N, Dong E, Bouatra S ez al: HMDB: a knowledgebase for the
human metabolome. Nucleic Acids Res 2009, 37(Database issue):D603-610.
Afendi FM, Okada T, Yamazaki M, Hirai-Morita A, Nakamura Y,

Nakamura K, Ikeda S, Takahashi H, Altaf-Ul-Amin M, Darusman LK ef al:
73



75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

8s.

KNApSAcK family databases: integrated metabolite-plant species
databases for multifaceted plant research. Plant Cell Physiol 2012, 53(2):el.
Kochhar S, Jacobs DM, Ramadan Z, Berruex F, Fuerholz A, Fay LB:
Probing gender-specific metabolism differences in humans by nuclear
magnetic resonance-based metabonomics. Anal Biochem 2006,
352(2):274-281.

Slupsky CM, Rankin KN, Wagner J, Fu H, Chang D, Weljie AM, Saude EJ,
Lix B, Adamko DJ, Shah S ef al: Investigations of the effects of gender,
diurnal variation, and age in human urinary metabolomic profiles. Anal
Chem 2007, 79(18):6995-7004.

Gibney MJ, Walsh M, Brennan L, Roche HM, German B, van Ommen B:
Metabolomics in human nutrition: opportunities and challenges. Am J Clin
Nutr 2005, 82(3):497-503.

Stella C, Beckwith-Hall B, Cloarec O, Holmes E, Lindon JC, Powell J, van
der Ouderaa F, Bingham S, Cross AJ, Nicholson JK: Susceptibility of
human metabolic phenotypes to dietary modulation. J Proteome Res 2006,
5(10):2780-2788.

Walsh MC, Brennan L, Malthouse JP, Roche HM, Gibney MJ: Effect of
acute dietary standardization on the urinary, plasma, and salivary
metabolomic profiles of healthy humans. Am J Clin Nutr 2006,
84(3):531-539.

Favé G, Beckmann M, Lloyd AJ, Zhou S, Harold G, Lin W, Tailliart K, Xie
L, Draper J, Mathers JC: Development and validation of a standardized
protocol to monitor human dietary exposure by metabolite fingerprinting of
urine samples. Metabolomics 2011.

Brouns F, Bjorck I, Frayn KN, Gibbs AL, Lang V, Slama G, Wolever TM:
Glycaemic index methodology. Nutr Res Rev 2005, 18(1):145-171.

Allison DB, Paultre F, Maggio C, Mezzitis N, Pi-Sunyer FX: The use of
areas under curves in diabetes research. Diabetes Care 1995, 18(2):245-250.
Potteiger JA, Jacobsen DJ, Donnelly JE: A comparison of methods for
analyzing glucose and insulin areas under the curve following nine months
of exercise in overweight adults. Int J Obes Relat Metab Disord 2002,
26(1):87-89.

Cardoso FC, Sears W, LeBlanc SJ, Drackley JK: Technical note:
comparison of 3 methods for analyzing areas under the curve for glucose
and nonesterified fatty acids concentrations following epinephrine challenge
in dairy cows. J Dairy Sci 2011, 94(12):6111-6115.

Kapil V, Milsom AB, Okorie M, Maleki-Toyserkani S, Akram F, Rehman F,
74



86.

87.

88.

89.

90.

91.

92.

93.

94.

9s.

96.

97.

98.

Arghandawi S, Pearl V, Benjamin N, Loukogeorgakis S ef al: Inorganic
nitrate supplementation lowers blood pressure in humans: role for
nitrite-derived NO. Hypertension 2010, 56(2):274-281.

Sakai Y, Murakami T, Yamamoto Y: Antihypertensive effects of onion on
NO synthase inhibitor-induced hypertensive rats and spontaneously
hypertensive rats. Biosci Biotech Bioch 2003, 67(6):1305-1311.

Edwards RL, Lyon T, Litwin SE, Rabovsky A, Symons JD, Jalili T:
Quercetin reduces blood pressure in hypertensive subjects. J Nutr 2007,
137(11):2405-2411.

Glore SR, Van Treeck D, Knehans AW, Guild M: Soluble fiber and serum
lipids: a literature review. J Am Diet Assoc 1994, 94(4):425-436.

Wang GD, Wang Z, Han JH, He M, Yang YX: [Effects of phytosterol ester
on serum lipid level in rats]. Wei Sheng Yan Jiu 2006, 35(5):581-583.
Brockis JG, Levitt AJ, Cruthers SM: The effects of vegetable and animal
protein diets on calcium, urate and oxalate excretion. Br J Urol 1982,
54(6):590-593.

Garrel DR, Verdy M, PetitClerc C, Martin C, Brule D, Hamet P: Milk- and
soy-protein ingestion: acute effect on serum uric acid concentration. Am J
Clin Nutr 1991, 53(3):665-669.

Navder KP, Fryer EB, Fryer HC: Effects of skim milk, skim milk yogurt,
orotic acid, and uric acid on lipid metabolism in rats. J Nutr Biochem 1990,
1(12):640-646.

Kikunaga S, Arimori M, Takahashi M: The bioavailability of calcium in
spinach and calcium-oxalate to calcium-deficient rats. J Nutr Sci Vitaminol
(Tokyo) 1988, 34(2):195-207.

Berg W, Bothor C, Pirlich W, Janitzky V: Influence of magnesium on the
absorption and excretion of calcium and oxalate ions. Eur Urol 1986,
12(4):274-282.

Perreau-Lenz S, Pevet P, Buijs RM, Kalsbeek A: The biological clock: the
bodyguard of temporal homeostasis. Chronobiol Int 2004, 21(1):1-25.
Reiter RJ, Tan DX, Manchester LC, Simopoulos AP, Maldonado MD,
Flores LJ, Terron MP: Melatonin in edible plants (phytomelatonin):
Identification, concentrations, bioavailability and proposed functions. World
Rev Nutr Diet 2007, 97:211-230.

Iriti M, Faoro F: Grape phytochemicals: a bouquet of old and new
nutraceuticals for human health. Med Hypotheses 2006, 67(4):833-838.
Reiter RJ, Tan DX: Melatonin: an antioxidant in edible plants. Ann N'Y

Acad Sci 2002, 957:341-344.
75



99.

100.

101.

102.

103.

104.

10S.

106.

107.

108.

109.

110.

Duelund L, Amiot A, Fillon A, Mouritsen OG: Influence of the active
compounds of Perilla frutescens leaves on lipid membranes. J Nat Prod 2012,
75(2):160-166.

Chow HH, Salazar D, Hakim IA: Pharmacokinetics of perillic acid in
humans after a single dose administration of a citrus preparation rich in
d-limonene content. Cancer Epidemiol Biomarkers Prev 2002,
11(11):1472-1476.

de Sousa DP, Junior EV, Oliveira FS, de Almeida RN, Nunes XP,
Barbosa-Filho JM: Antinociceptive activity of structural analogues of
rotundifolone: structure-activity relationship. Z Naturforsch C 2007,
62(1-2):39-42.

Iliyama K, Lam TBT, Stone BA: Covalent Cross-Links in the Cell-Wall.
Plant Physiology 1994, 104(2):315-320.

Koeduka T, Fridman E, Gang DR, Vassao DG, Jackson BL, Kish CM,
Orlova I, Spassova SM, Lewis NG, Noel JP ez al: Eugenol and isoeugenol,
characteristic aromatic constituents of spices, are biosynthesized via
reduction of a coniferyl alcohol ester. P Natl Acad Sci USA 2006,
103(26):10128-10133.

Chen L, Wang L, Zhang Q, Zhang S, Ye W: [Non-alkaloid chemical
constituents from Coptis chinensis]. Zhongguo Zhong Yao Za Zhi 2012,
37(9):1241-1244.

Matsumura T, Ishikawa T, Kitajima J: Water-soluble constituents of
caraway: carvone derivatives and their glucosides. Chem Pharm Bull (Tokyo)
2002, 50(1):66-72.

de Carvalho CCCR, da Fonseca MMR: Carvone: Why and how should one
bother to produce this terpene. Food Chem 2006, 95(3):413-422.

Chauhan SS, Prakash O, Padalia RC, Vivekanand, Pant AK, Mathela CS:
Chemical diversity in Mentha spicata: antioxidant and potato sprout
inhibition activity of its essential oils. Nat Prod Commun 2011,
6(9):1373-1378.

Bicas JL, Neri-Numa IA, Ruiz AL, De Carvalho JE, Pastore GM:
Evaluation of the antioxidant and antiproliferative potential of bioflavors.
Food Chem Toxicol 2011, 49(7):1610-1615.

de Sousa DP, Camargo EA, Oliveira FS, de Almeida RN:
Anti-inflammatory activity of hydroxydihydrocarvone. Z Naturforsch C
2010, 65(9-10):543-550.

Masuda T, Odaka Y, Ogawa N, Nakamoto K, Kuninaga H: Identification of

geranic acid, a tyrosinase inhibitor in lemongrass (Cymbopogon citratus). J
76



111.

112.

113.

114.

115.

116.

117.

118.

Agric Food Chem 2008, 56(2):597-601.

Kimler L, Larson RA, Messenge.L., Moore JB, Mabry TJ: Betalamic Acid, a
New Naturally Occurring Pigment. J Chem Soc Chem Comm
1971(21):1329-&.

Jimenez-Aparicio A, Gutierrez-Lopez G: Production of food related
colorants by culture of plant cells. The case of betalains. Adv Exp Med Biol
1999, 464:195-210.

Kanner J, Harel S, Granit R: Betalains--a new class of dietary cationized
antioxidants. J Agric Food Chem 2001, 49(11):5178-5185.

Tesoriere L, Allegra M, Butera D, Livrea MA: Absorption, excretion, and
distribution of dietary antioxidant betalains in LDLs: potential health
effects of betalains in humans. Am J Clin Nutr 2004, 80(4):941-945.

Lu X, Wang Y, Zhang Z: Radioprotective activity of betalains from red
beets in mice exposed to gamma irradiation. Eur J Pharmacol 2009,
615(1-3):223-227.

Frank T, Stintzing FC, Carle R, Bitsch I, Quaas D, Strass G, Bitsch R,
Netzel M: Urinary pharmacokinetics of betalains following consumption of
red beet juice in healthy humans. Pharmacol Res 2005, 52(4):290-297.
Singh V, Belloir C, Siess MH, Le Bon AM: Inhibition of carcinogen-induced
DNA damage in rat liver and colon by garlic powders with varying alliin
content. Nutr Cancer 2006, 55(2):178-184.

Chung LY: The antioxidant properties of garlic compounds: allyl cysteine,
alliin, allicin, and allyl disulfide. J Med Food 2006, 9(2):205-213.

77



it &%



fér— KAERES

B BRER_ERBRRARSRSELRAEE

FAVEFIE S o R AR KB 0 R & &ﬁ”$m%mmﬁm
B EFFN R T A A (G e A 3 ) B4R B AR
T ELME T R RRIFE A R AR R L f R AR SR 2
BB ¢ 34 F B4k S R A R B/ B RE 0 AR IR AR L R
ERFHY (B8) R XIEROMG ) X ER= ' X F R ABKAHIE
CE-gu Y

HITEMR  —EBEBER E3E 1 02-87923311#10083
FEERHA /BB L P S R EXCTEE &
FERAREHFA L BUS BAEARAR

JEEX= I P:s A - AR
HEEHFA FHE A% R HR B
HEEH A HRH B BB

—. FEMAE
1. sgstE 86 SAHELEITERMR - Wt H Y AR b R ARH S - JRORARGH
B LR R
2. MR TEATHIIT - ARFACL = FHLERGERA R TS IAT -
3. TREAFRR B AR : 2010 # 12 A E 2013 £ 12 A
=. AWB W
RBFATEHIREAEEZE B FNEEATCRALFLER BRI ALBAKRS AR MHE
Jo o MRIMEER > BIEBIE AR ChERER > 2R ZhEEEEEKRRA
RAZFMAOMG LERRKERE - ARORRAVBET L RTREUARKRR AR
R P AR R A AR MR S A AR -

S Zbﬁﬁmf%?—l”fu EL B ABE P9 P A 69 KA A SA B o JBE e BR 3 3R AT A 4 R
ARG TRRAREORGMER SN RETRE S X R LR
0y I o JE LX&Ei%‘éﬁéﬁa‘a% WOEAE o AP @R TR RRIE B T AE BT

79



B FCFE  plhot RN FE
=. HBaH 2154

a~ AL

(1) 18-60%%

(2) BMI : /7 18.5-302 [ (kg/m®)
(3) £33 - BABERRELFE

b~ HERR AR

(1) ARRA ZHw B~ WEIREDREE LR ERER GREMER - B8 5 RERK
) B ER - REtERERB (FRIBTERXRKRTE) FREN SRt
R HEREMLEREROAN > WwBE

(2) FRAFEREGIFERAA TV ETRERYBERMLE#

(3) REeRARAARRBAGBERS

(4) REREITAT=MBA WA AR ERERMERILEFH

*AGREEAGBEREARF S MER (AH) R -

W, RERY R~ 5 R4

LA E R

BV GRAEERARMOZRER B RORBH ¢ UER T RZI
MET > M RORL  AEEEERMOFHERAE BB BEEE—%
REEH o BT R LR ARBATEGRAG L BAGORAARRS AL 225
B g (DRIs) #4733 » TARBGEHEA AWM HER S A F

AATRUESE  HILES — RO BBEARE RN LRI RSIEMHEE
KRR RELEF RO FRGRBESEFEORD - IRFFI 3 ES R
WBETRR—H > BURMATE—RRRZAEAE EROKLY > LR
GE—EARAERA BREBELRIBRORR 2L EHRNERERA RN
WRES o (B4E B L BRIB R R AR LE AR aRAI » —FE L <)
AR RA LA A B 6938 % e RARN > A — BT AT —RHERBRW S
R AREEERRSHEXAHBARS ST ETREBT RO M -

St
ra

F— - HEBRA

F—R =X
£ Reh%k ~ KR Bl AT — R
TR N I GHRETR
BR R Rk~ KR — AR B AR

2.B IR B
a.dn ik Fo Jk R P AR
AAREFGRERAOF =R FRRECH LR ABANMERBEATON - &

BEEATALELROAKE > SEEETUEEH—RIREFH F RIS -
80



R AR R Rk
B, TREAZEFR - LR F# - BERRREN X

L B Z 3 & AT B P — AR B RARIRAZ A8 ] » B AR R 3842 P T AE B B BB A
R Y OEFEERD] - @R Y > B AMEXSFREEE > LH T
BARRA] S R SR GALIE KSR Ik 0 i R IE S e By 3R SE B R S 2 M AR E AR

BB | H R

iR | ZR(FRA)  FRATERE - RURFRALF 1 IEFRE—R > HBRS5cc B8t
BATE R -

PRk | EREEREZE —R) - FRAMEKE - RURFRERE 2 DHRE—R > BRULE
FREI IR > BIRBATE R -

B | 2R FENRAFRGEMR— S RTAE  SRRAE R -

s o
2. RIRBARET R | A E TGS E T TR - 2 B3 EHUT3 R
BAMBES - GHIREOEHERLEGH -

N, RETHRZERTXAARAGERA : FEM)
A
., AmBRIKE

AARARNINE B —BEALEN TR > BILREARALARRERD TR
WA S o TR A RS ORAMERP RO RE  SFET A RERE S
HENA RO E BRAF RS

N, RREITPSREZEL - RV B RELSZFIR

BEHERNANARFT » RTHRAELT OB RA > ERTHERRLLHRRE
&R R R R T o R R B S
. REREHS
(—)efkaik

ZRAGERTME RBRRAAAMIEE 2 BRI MR - ERF XAHEM
BA -
(=) % ho kB 2 4% Bh

HRBIITAH L XA ZAE TR ALRARBE > ARAF EZCFRRORK
FHE - BEX 1500 7o
(2B EHME

81




TR AR RATERRRR T L REAARKRELERBAET b [ ZELERAR
FEARTIR] BREHRBEEE - EARXKFRAEZ LAERITEAFRRRE
T A1E o

DA R AR R TER R RS E > BMBEARRKRERBE —FHBERBAERE
EEBRBBHEREBRZN - BARALEEEBRARREXRIBEZLEZRERER -
CRAT —BARERBRRBENS AR ARBHAA A ZME c BB FEEETE
B RFR » 355 Sk o

A ERABZEARRE > ML KAERE EAEMEF o

TR RA BARRAERR o (KRR GBI RIE B IR BERR > 2 B E 4TI
RREARMBER > SR BT SENBERIBLH )

(m9)F% &[5 A

REATIF BRI TRE RN ERe MBS Bt EHFAK
HIEERCHERAE > wRBERBER  IBXE XA E - HAEFEEHK
M R Rt E AARARRRERZROETATLOBAERT » REH R
R B R -

() RERBAZ T oK MR RTARED T G @G S HE KRB o) BRI R4
B HRF B R E -

GR) ZCHARARPT G T Aot EEHFABL FEEHA BHH > TF
(02)87923311#10083 F #% : 02-87923311#13826 : HE A B K 528 » THho R AR
WEREBRE B W T 0 02-8792-3311 4 4% 10552~ F 48 1 02-2793-6995 ~ {2 & :
02-2793-6049 ~ E-mail : tsghirb@mail.ndmctsgh.edu.tw = # F#hk : 11490 £ bH N
HE B B3R RBRBRBRRESIBEEZARIIABRRRERLZE S
J o

+. HEaxBHHE P

BT B BRAEAT SRR - KRB EF > BRAEMED > THEFHERE
BERER D ERGIAREMRAMBERBE BLBRBE - b & EJ'EJ%T%?!)A‘
F0F o BB EFARBRAREICHE T TR T L% 4T

+—. ERATRBEAR » #FRRBRE N %

DR SHERMEAZHAARTRKETEMERN RS RMIEZTERAR  EEFEAEHSEK
BRI E -
ol B REFAE R R LR EHERER LYK

+=. %%
(—) RAREEA CR3HE P HBEZRA )

AANCHmBREASET LA R RGHETRBY > RTRELANERERN S -
82



HEEEERE R -
RAREE AL £ 7 g

(=) =R

SER AR AN B L AR R BT S A 0 AR LA 5 0 A M A RERT
s h > NEAH @R AARRLEAMEAIAE > LRBFART T A
XA AL # A 8

HEFR AR

AL -

FREAB20 R FLREAAREEREALRESL -

HEFR BB

WML -

(Z)EEHARL £ A &

83



ek = SRERIRAE T

A RAF F it

o R B T R ettt ettt et te et e te et e ae e re e te et e eraereeare e 85
B ) OO TR 87
LB B AT B T e 87
2 B B BRI oottt 87
BBl B AR BB oottt 87
B - OO o SO OO TOT 88
BRI TR - T AT AT o TUTOTN. SRR 88
PR RN e bn s Y AT S e, T - TR 89
SHBERZEBE. ...l LAY b B, 89
435 Pl B ZAE A B B A oottt 90
54k FEE..... 5 LI L B o B 90
6.3kt Z RIZ. T B R e e, 91
BB B o S, S L S 5 A 92
1.5 BRI e e e Lo ol 92
2 EE AL B PE] BE BRI oottt 92
BB BE R IE oottt ettt ettt ettt ettt ettt 93
Lo 03 ettt 93
2 KT ettt 93

84



— BRI

A EERRK P I
%R

¢

TR mB% 0 K EFIKE B4 0
I iRk

s —

ARETF B
(B30 8N RARE)

s

9:20-11:00 %3X 47T B H7E %)

s =

11:00-11:35 %X E 8% ik
1% 0 8] E o R R 3

| =Y

AR 0 TR A RER
(B30 n8NRERARE)

A o 1 Ve

Eaid

B EITRBAZ - dhh
B2 R — RIRR
(GLEREF R ME R E &)

==

Bp e BER o

85
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CASE REPORT FORM
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TR AR R R A R B e R B 4 F
B 4k o JR SR A AR EE o SR R A AR B o TR SR AR
(B8) REBXIRNMG) ZEHR - BAHEZ ABRHIELETHE

Subject Initials:

Subject Number:

Investigator Name:
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ELIGIBILITY SCREENING FORM

Before entering subject into trial, all of the following items must be marked.

INCLUSION CRITERIA

The subject may be included in the study if they:

1. Age: 18 to 60 years of age Yes O No O
2. Body mass index:18.5 to 30  (kg/m2) Yes O No O
3. Non-smoking (no tobacco or nicotine-containing products Yes O No O

within 3 months of study entry)

4. Written informed consent given Yes O No O

Note that if any box is marked "NO?”’, the subject is NOT eligible for enrollment.

Exclusion criteria
The subject is to be excluded from the study if they:

1. History of immune, hepatic and metabolic disease or other Yes O No o

unsuitable disorders e.g. cancer.

2. History of urinary tract infection or antibiotic use within the  Yes O No O

previous 3 month

3. With regular drug intake e.g. anti-hypertensive or Yes O No O

anti-diabetes drug.

4. With regular food supplement e.g. vitamins, herbs Yes O No o

Note that if any box is marked ”YES”, the subject is NOT eligible for enrollment.
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SCREENING DATA
SOCIODEMOGRAPHIC INFORMATION

Birth Date: Age: years
Month Day Year
Sex: Male i
Female i
Height: cm Weight:
Body Mass Index:
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STUDY CONDUCT

BLOOD PRESSURE MEASUREMENT

Blood pressure

Pulse rate

[ N N e

beats/minute

Grour1
Day Interval Values Comments
(Post Lunch)
Day 1 Overnight
m fasting Temperature: - °C
o LT T/
Y Blood pressure:
I ey
Pulse rate beats/minute
Blood pressure: I:I:I:I/
I I
Pulse rate beats/minute
Blood pressure: I:I:I:I/
.
Pulse rate beats/minute
Pre-Lunch 0
Within 15 Temperature: 5 C
minutes prior

Blood pressure

Pulse rate

LTV
N I e

beats/minute

Blood pressure

Pulse rate

LTV
I ey

beats/minute
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STUDY CONDUCT

BLOOD PRESSURE MEASUREMENT

Grour1
Day Interval Values Comments
(Post Lunch)
Dayl 1 hour
m:l_l—_l Temperature: - °C
o -/
Y Blood pressure:
N ey
Pulse rate beats/minute
Blood pressure: I:I:I:I/
N I
Pulse rate beats/minute
Blood pressure: I:I:I:I/
| [ [ =
Pulse rate beats/minute
2 hour
Temperature: °C

Blood pressure

Pulse rate

L LV

N N N e

beats/minute

Blood pressure

Pulse rate

LTV
N ey

beats/minute

Blood pressure:

Pulse rate

(T TV

N N N ey

beats/minute
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STUDY CONDUCT

BLOOD PRESSURE MEASUREMENT

Grour1
Day Interval Values Comments
(Post Lunch)
Dayl 3 hour
l:':‘] Temperature: " e
T (T 1/
Y Blood pressure:
N I N ey
Pulse rate beats/minute
Blood pressure: I:I:I:I/
[ N N ey
Pulse rate beats/minute
Blood pressure: I:I:I:I/
[ LT Jime
Pulse rate beats/minute
4 hour
Temperature: " °C

Blood pressure:

Pulse rate

T TV

I ey

beats/minute

Blood pressure

Pulse rate

LTV
N e

beats/minute

Blood pressure

Pulse rate

LTV
N e

beats/minute
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STUDY CONDUCT

BLOOD PRESSURE MEASUREMENT

Grour1
Day Interval Values Comments
(Post Lunch)
Dayl 5 hour
m:l_l—_l Temperature: - °C
o LT T/
Y Blood pressure:
I ey
Pulse rate beats/minute
Blood pressure: I:I:I:I/
I I
Pulse rate beats/minute
Blood pressure: I:I:I:I/
.
Pulse rate beats/minute
6 hour
Temperature: °C

Blood pressure

Pulse rate

LTV

[ N N e

beats/minute

Blood pressure

Pulse rate

LTV
N I e

beats/minute

Blood pressure

Pulse rate

LTV
I ey

beats/minute
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STUDY CONDUCT
BLOOD PRESSURE MEASUREMENT

GRrour 1
Day Interval Values Comments
(Post Lunch)
Dayl 7 hour

(1. 1.1 Temperature: e
v [:I::I:]/
Y Blood pressure:

I N s

Pulse rate beats/minute

Blood pressure: I:I:I:I/
N ey

Pulse rate beats/minute

Blood pressure: I:I:I:I/
N e

Pulse rate beats/minute
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STUDY CONDUCT

BLOOD SAMPLE COLLECTION

GRrour1

Day

Collection Date

Sample
Intervals

Scheduled Times

Actual Time

Comments

Yy

dd

Overnight
fasting

hh

hh

Pre-Lunch
(Hours)

hh
mm

hh

hh

mm

mm

hh

hh

hh

hh

hh

hh

hh

hh

hh

hh
mm

mm

hh

hh

mm

hh
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STUDY CONDUCT

URINE SAMPLE COLLECTION

GRrour 1
Day Collection Date Sample Scheduled Times Actual Time Comments
Intervals
1 Overnight | | | |
fasting " "
mm dd mm mm
yy
Pre-Lunch I I I
(Hours) " "
mm mm
0-2 I I
hh hh
mm mm
24 I I
hh hh
mm mm
47 I I
hh hh
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STUDY COMPLETION

Date of Last Study Activity ’ | ‘ | | | ‘

mm dd yy

Did the subject complete the study per protocol?

Yes o
No o Specify below (mark one only)

Adverse Event/intercurrent Illness O

Death O
Failure to return O
Violation of Protocol O
Specify

Did not cooperate/withdrew consent o

Administrative/other O

Specify

If No, date of last contact with subject } ‘ ( | | | ‘

All data in this case report form have been entered under my responsibility and to the

best of my knowledge are accurate and complete.

Signature:

Date: ’ | ‘ | | | ‘
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