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Abstract

Chinese TCM practitioners use dietary therapy to balance the body’s
yin and yang, and to prevent diseases. The definitions of “warming" and
"cooling™ attributes of food do not refer merely to the food temperature,
but also to its energetic properties. However, there is no scientific
evidence to support this theory. The objective of this study was to
establish a suitable scientific methodology to define the attributes of food
ingredients by investigating the relationship between food attributes and
heart rate variability (HRV) signals produced in healthy young subjects.
White radish and ginger, which have cooling and warming attributes,
respectively, were squeezed with water and filtered to make sample juices.
Twenty college students were instructed to consume 250 grams of boiled
water, raw white radish juice, cooked white radish juice, cooked white
radish juice with ginger juice, and cooked ginger juice with water on five
different visits. Paired t-test was used to analyze differences between the
pre-test and post-test scores of each individual’s HRV. In addition, an
ANOVA with repeated measurements was used to compare differences
between the baselines of the five types of juices. The results show no

significant changes in the HRV activities of subjects who drank boiled



water and raw radish juice. On the other hand, results from the HRV
analysis showed significant increases in the sympathetic and
parasympathetic activities of subjects who drank cooked radish juice,
cooked radish mixed with ginger juice and cooked ginger juice.
Furthermore, statistical differences in HRV responses were found
between subjects drinking cooked radish juice and raw radish juice.
These differences were more obvious when they drank cooked radish
juice mixed with cooked ginger juice. Our results indicated that TCM
theories can be constructed through modern analysis, and the use of HRV
is a promising method to classify attributes of food ingredients commonly

used in Chinese dietary therapy.

Key words: warming and cooling foods, radish, ginger, heart rate

variability.
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fit (10-dehydro gingerdione) ~ 6- *f fit (6-shogaol){- § it (zingerone )

% (¢ FELRE 0 1999)

% 2 ¥ 7= & gingerol ~ shogaol ~ zingerone % fis #g 4+ 5 > # 7 %
RE G ERfed B g o 4ok ek s FF R ~ dF 1~ PR
FoU o~ JRERVEE ~ A E R BIFER (&G 0 1998) o AT# BT
¢ gingerols 5 A RFEMEAL 0 S AL R EA Al B 42

4P 02 # (n6~nl10) » H @ 11 6-gingerol 7 £ H % ° 5 1 B ek 2 &
(Govindarajan, 1982)- gingerols 7 ¥ L fit 54+ C3 3% & fr C5 2 4 >

REHCEMETERA LT e BMiE 2T C4-H g% &2 C5-OH %ok
A5 = shogaols » ¢ F &7 1§ > F i F & & 4p B (Bhattarai,
Tran, & Duke, 2001) » Shogaols & #7# 435 § > £ » L5 ik frii

™4 ¢ %73 ¥ % 6-shogaol (Jolad et al., 2004) -



T AF S FESEE oSk ENA FE A A PN REIAK

7

P EREIRY CEEFHRLE T AERTE S AG Y

i

FAFAFF RS (IR 2004) 5 Bk b4 T 4 F ek

B g R (SEAZLE01993) 52 F 2 0 B 4o deid S BAK

TR NE Rvhe s Arhel (F P 0 2010) o AV ERES - B g E
PREBRENVEOFFTLOEREF AR AR LB FRDEE

>

X

o FEZREE L FRY G REZE (e 2000) o F*F

»

| ¥t R EESE (1875 & 0.1~02 cm > 4ek 800 mL

R & 500mL (¥ %£F > 2002) o

0

2.3 & & $ R (Heart rate variability, HRV)

v R P A ATE T HEE % 8 (Sinus node) A £ p B & R

(intrinsic heart rate)2_ ?F » » X I

=
\_
g4
3
RS
g
J
=
>~
3
(
=
ﬂ
N

U F R R AR Y T RBT §FRE o
DI B FfH N SR LB T L AT F R AR ET
FRTARSLE M BLRML S FRE S FRATAIT

TRIEET AT S TR /ﬁtﬂgﬁ’*ﬁ&ﬁ‘é"m/ﬁtq R R

AU RET BB BED F R T O RR FEEFET o A & i

N ,;',Egﬁ;\ﬁ-’u RR g&ﬁ&j@f&%,g&)lﬂﬁ*ﬁﬂ (Fﬁy‘,ﬁ-&r\}%—’.g F*I\!?E—_];a&;_t; N
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FEw P N ERIE 5 2006) o #E — s R H B iR - g R Ak

THE- s FHER LT

-~

231 FREERIE A7
23101 xR ER

%3S € (European Society of Cardiology)£? 4 % .« 23 4 12
& ¢ (North American Society of Pacing and Electrophysiology)*+ 1996
ET L FRFR TR PR e R ARERIE S 2 TR
W HFRRE - BEHARER A FAR D2
2.3.1.2 i A 4T

& &5 B ohpE g 4 7 (time domain analysis)8_#-w Bt R 8 G4 fE
P F I MRE S patE o N RE LA FRE it PR
17 * dpiRdeT
(1) SDNN(standard deviation of all normal to normal intervals) : & ¥ &
Mo F2 ARRZL > M HRV 2375 -

(2) HR(time average of heart rate): X 32w ' #c o

(3) RMSSD(square root of the mean of the sum of the squares

ofdifferences between adjacent N-N intervals) : i+ ¥ < B # £ & T 3

«frmi*:—s 12 ) \‘}'fg})l;fd B=E }'J- 7 B o

17



(4) NN50(number of pairs of adjacent N-N intervals differing by more
than 50 ms in the entire recording) : & ¥ < B8 £ EALE 50 F §)
Bl BRI R AT M

(5) PNNSO(NNS50 count divided by the total number of all
N-Nintervals ) : tp A8 ¥ < B H £ BAZE 50 EHyjenp » b > 2 g

LR A A

2.4.13 B L5

o 5O R a8 4 47 (frequency domain analysis) £ gt B 8 5

PR m Fh e 5l S g FAE S N B aRLEL s RS R A

=

Sk B A R 3 5 F AR S fodk ty e 5% 4 (sine waves) 0 S5 Pk # 2
£ #& 4% (fast Fourier transformation) & & #7 5 il 8 Bl @ g 8/ 4w g
B Hp s SAEZE R o AR 4 4T ¥ dpiRdeT

(1) #g 7 Z (low frequency power, LF) » # B2 #7 ¥ % 0.04-0.15 Hz :

R F SRR R F LR SRR LR S

ARHILEN SR FEA I

(2) 3 #g # I (high frequency power, HF) » #B~2_#f 3 % 0.15-0.4 Hz :

R MEROE ¥ RN F BRI A EE AR

(3)3, 7 & (total power, TP): # FAF FH & T & f chidfo> 5 F4 HRV

> = -
Z_3Fig o
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(4B A F E(LF/HF )t g MO F g s F2 v 5 R4 %
BA SR ARA GT frendn B (8 2 LR A SR i iR (Fkde

% > 2006)
232 F R R efp Y

Tz L ERFRREMHRV) L7 BEF - Bap ~ 7 28

3
=t

PAEE NP RS 2V R N TR g AR G kTR 2
i IL itk i (Akselrod et al., 1981 ; Montano et al., 1994) - 5 3 % & g (F
£35-2002; 2 5 9 22003 ; +R4E8F 22004 ; F Friv~ A l—‘i’—,}; 11992 ;
Tuininga et al.,1994) ~ #% 2 HRV » 475 5 i§ 8 = {2 B ¥rHir > A
B AR 5 SRR 2 A > 7R e A FEUR B R R A

EEMREL F P ARSI BEA SSRGS - o5 B

FRBRARY T FEFE R B FARLE EE A

AR (A HF-FF252007; BLE -BEEFFLT
=g >-2006) 1 & R FE HESOD AN SRR FIB R
LN AEBEERTF)E S @ e AIE M F S #Eﬁ%@ﬁﬂ SIai A 1

SIRRA S HRILZ Lp g PR RS FUER S FRR LA o

1975 & 5 M < T Bl 2 # I 3% & 47 (power spectral density

analysis)B 4o B * N F R RGO T A R FMA R G = Bk

19



¢ 357 & HIE ¥ 5 (very low frequency power, VLF) : #g 5] %t 0.04
Hz ; 4 # & (low frequency power, LF) @ #g & 4 3+ 0.04-0.15 Hz ; 3
#7 # & (high frequency power, HF) @ #g & 4 %t 0.15-0.4 Hz - # ¢ 47

#ELF) R p B4 B BehF SR R FHF) a0 5 5 et

ETTRS

P AE 5 (Hyndman& Gregory, 1975) 5 1981 & e 4§ S > < F %
PARHAFTT ASRNARAH GEE BB A EHET TG A B eh
TRAGE BIOEA LB B o WILET F R B A AR YT
o FILBAE S FHF)A "% X5 5 LA SARILGTRF » BB AR
F(HF) % A # 5 (LF) P & 2R AP s g (Akselrod et
al.,, 1981) - 1985 & - A M F % ¥ > § i;éﬁ Bl EhE T LS g

BIRRA GREEF . BS SHDEHF T F8S 40 2R

TrgTE e > 3 HE P F(HF) 2 Mg F(LF)iZ 5 AR ¥l 2R

3]

FRAF R ZIRTRES G ALY GHR RN GIEER

FR A F(LOP T Femy A R e S RA GRS
HF) 2 & 2 B A S Ap bl > Mo F(LE)E AR A 52 BARH 5

FuE AR B @ O 5 (LF) & B 4 7 5 (HF) st & (LF/HF)R| = iF 5
FRAEASE B AR GFEDT ik £ & LA Saidi
ip & (Pomeranz et al., 1985) - iz E 0 83| 6 B2 & &_LF {r LF/HF
h- XY BMaEFE R L £ HF - % ¢ &% cpF K (Furlan et al.,

20



1990) = § &% iF7¥ 1 e 384 o LE/HF ~ fc/R 2 4R 1 P AT 3 %0
B ACEY AR % 2 (Ohira et al,, 2009) © A 8 £ Fr e &7 b h

T 5 p AR EiE* eh? N4 % e (Pomeranz et al., 1985) o

PEF I EARIAE D AN G L BT A E I
o B SR TAF RSP ARG M T R e

REFHA AT RIRT 0 B BB A R R

K
bl
K2
=
N

R 0 2004) 0 T fRAE A jo i b e R g R 5
Fa 3 Gant® s TUBERMET EA R M LIt ol
FREAPHFR - EIVRIEPEB A Z AR 03Bk v F

%2 % ¥ ¢ 7 3 9 nHF(normalized high-frequency power) ~ $& i< ¢
nLF (normalized low-frequency power) % # 4 «7 LF/HF » %8 1 &) % g #¢
S ik R4 fhdp Bi(Mozaffarian, Stein,Prineas, & Siscovick, 2008 )
B isdmt LB I-F 8 (ovo-lacto vegetarian)4x & £2 32 5 4 S ¥R
eiprt > € 3 #8 0 HF (Fu, Yang, Lin, & Kuo, 2006) - & 40-70 4F*

R Y 0 B REAG € s F TR T8 4 B AR S (HF) 0 BEor i

A A B eniE M3 4o (McNeely, Windham, & Anderson, 2008) o % 12 >

b
/A

PR TR Ak R 0 B B0 R okt 8 2 2R U
e bRl EF b RPE RO Y W IR E L B

% % B %% InTP ~ InLF fc InHF 32 § A ¥ 5 4 » B "L B i e L
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P p oA gaT gelto et al, 2001) - g5 ° 15 e y-% A7
(Gamma-Aminobutyric Acid, GABA) ¥ "% i< i & # #£ X (LF {- HF >

Frdl p oA A S M eniE * (Okita et al., 2009) o

FEUE LR A A S A RR A M F RS R AR R

il

Hoa AMOFFREETS TR BENFERBRSF D7 FARS L

R F TR A A
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34
Y
s
it
s
d
N

3.1 fE R 5%

AF R 2T AT EEREFRF %Y Watanabe,

Routledge % 4f = T E A 2 p7 3 3 28 FIFF % (2 T > 2008;
Routledge, Chowdhary, Coote, & Townend, 2002 ; Watanabe et al., 2006) °
RER

FARFZ @ FCE I - ) B2 A4 LR

ARESA BT HEAL 250 A(F 311 L BRle SR
W60 A4h FokiS k4B 3.1.2 2 B 3.1.3 SDNN » 4 * {5 25 &
A% > B % 2 Watanabe % A 2 FF L AP0 o FPt 0 AFT Y A H

TR M Z EPRIPFRIT 5% 15 2545 243 -
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\g
E:
i)
B
i
I}“.a\
Sl
i3
W
P
ke
ﬁ-"-’
fmu
o

FD S RAL10 4 4

EIR2 XA ARG ERES; L 250

Fa PR FREGH 6044

AT 8 5% E i HRV 2. BF P 2t

B 3.1.1 ¥g 7 % i A2
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140 A

—o— SDNN

120 A

40 A

20 T T T T T T

140 A

—e— SDNN

120 4

100 A T

80

60 - — o

SDNN(ms)

40 4

20 A

6] 10 20 30 40 50 60 70

min

B 313959 %-47% 4 H§ i+ 15 60 & 482 SDNN
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32 %RV HREAYG

A Bedk % 2 P K3 (within subject design)z w0 {8 R R S K 3
(pretest-posttest experimental design) > +“ #Ax * 7 & 1 & 30 20 w0

(pre-test)¥? {4 jp|(post-test) s F B B L2 Tiofc - FHREY FRrlE

BASE 2 T B SR AR TRT R R R R

TSP A B R o % ;éjﬂz AR RS EDR R

m\u,\n

* Ig 2
Tt T AN B HRY BEE R 20 A48 E (4R

20 ~ 48 0 £ 40 A 4Eihe F R B BB o F SRR OLARACR 3.2.1 ¢
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= e B g2k 3
R AFRMF CEBXFERLD

FF~ RAL10 4 48

TRl FRRAY 204 48

FJR2X AL H T 4

]

F &t A 2250 5

l

FA5A G > SR FRBDH204 4

ka4

4L by 21 2
‘,:E,-—‘;c b= \aT]L ‘aé\n

Bl 3.2.1 F &K 3 ARR
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322 9%t Apeq

T ERHEAYTINEFE ARG eT

322 F B AEIT R A%

6 BF 100 5. | 4Bk 150 otk St o iE
v B 250 4 H S

T N T

AR 250 e BH ;oo

SRR T 0 (D

DR 250 e R B F 4 F oo

SRR S o RSB

A S 250 LR F oo

33 LEERE

AETHE R EARE AT LB

(1) 8 4 20 & | 25 2 7

28



6)%ml%— = 7 K

PREELELSABCFRERIBRE ALY BT
BRFAERE B A ERE 20 pRERE 0 T 10 o &

10 7o

3475 182 P BE

(1)w &g 8 & 47 % : CMH 3.0, Check My Heart, DailyCare (BioMedical
Inc, Chungli, Taiwan.)

2)= 7 Bl 7 &kt - MEDITRACE™ 200, Ludlow, Kendall ECG
Electrodes, Covidien, Hampshire, United States .

(3):* P ® : WISEWIND » I F|#c: P B » #iciz ;% > 29 o

(4)P B 3+ : TENMARS,TM-204 > #iciz= ;% » 589 -

(5)E %A WISEWIND » v & — ;B /R E » #ici=N > L84 o

(6)% i+ # : LOHAS,NUTRTTION-MIX 3HP - p % -

ARSI RN L ERERE L SR 6 g 12

EROEAG 2N 254 3Co AP HIB R R A 2 65510 % F %
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RPEFUP REFRLRFLHFT L REEFRE S L 08:30 7] 11:00

FEHIALACR) 321 KHEEPF FERFEL LR > LR

TR A CRP ERI R LRE AL B ERLELR
i3 °ér_-/‘?}‘nf~2%i;¢f?§€$dﬁ€i’*"ié&‘?ﬁﬁﬁj&{i 250 s cn HRV &

2

B o F O RBR A BT 0 & - L T R(pre-test)20 A 48 ¥ K

gh“i

% (pOSt test) 20 /n\fﬁ o 3f Fé‘%} ST TN i g] m%ﬁ?é Lk Eé-};'\é;‘é

HELLmmp Rl S 6 A BT RE LK LKL 10
AETS L HRV. ER £ 0% e S (DA 5B 4 45 5% -

Q)R 438 7 20 & 4wen# & HRV w0 iBledsk o @ F %R A7 REE 53
& HRV 3 2% S8 3)4* 250 su @ skt A s » #F Lk 4 25 ~ 45 (4)
B e 7 20 A 4803 Ak HRV (8 BIES% o T8 R 447 REE 384k

G\"ﬁ%; ”4”\?445%5%}% £ w15 & 48 o
35 F R BB ERZ FEHE

CHEPRRRC AN RE AR SEERRR L L

PRl s TRTARRE T E AR A TR P 1T e TR
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WD T e e B e R AT R TR e e T WA 0 v
O KB R B0 L ¥V 0% 2 R-R Interval chdicid » 285 * o
& % B # 4 (Biosignal Analysis and Medical Imaging Group > KUBIOS
HRV, 2.0 3 &)A 4705800 F % & 2 47 R 7 #0740 » 48 R-R Interval
it > RSB B R AT 2 AT A 472 B o

o O R 2l 4 & (total power, TP) ~ M4 74 & (low frequency
power, LF)% % #f 7 3 (high frequency power, HF) » = ﬁ RheE B~ p
R4t #c(nature log, In) = VB F i s L EFAR A4 em 2 F § M
R Hp % X (standard deviation of all normal to normal intervals,
SDNN) ~ = 4 45 I 5.2 gt #ic(time average of heart rate, HR) ~ i+ % =~ B
B £ 8T 3 foe2> {3(square root of the mean of the sum of the
squares of differences between adjacent NN intervals, RMSSD) ~ #p 48 it
¥oo PR £ EAZHE 50 F ) et B(NN5O count divided by the total
number of all NN intervals, PNN50%) > % & % #g 5 %4 (LF/HF) » R

o BT R R A
3.6 L3t 447

% * SPSS % Excel & A& 753 F o 47 o Sl 4 47

’”T)‘l é"‘kﬁq‘ﬂ—;r’}vﬁ'x f‘ﬂ iiiﬂpxﬁﬁﬂg&i'bi%ﬂﬁi@_m



BAR R HEE LA RAMERES p 10050 £ L

3.6.1 =+ & tik 2

= ¥ % * t }& L(paired-samples t-test) * r2 1t farg XFEH 2§ A

é_}‘;]zé,»'}r ki “E"ﬁ E‘ﬁ"fi 7}'\7\ 2w = pn HRV Kﬁiﬂl‘ {Sp2. T84 B o

W
-n\

?\é‘?“%’}{ﬁ% 0.05 ’ :‘g.p E/J\%,\ 0.05 ’ EIJ%<ﬁ77E—{—'ﬁ %‘T%i_ﬂ o

-3“%

362H F|+ BB kLRSI

H 7] 3 % 2 #ic(one-way analysis of variance) 2. & 4§ & #c st
(repeated measurements) * 121t # T R Btk A2 & w0 P HRV 4

Boo 1L B SRIL B A (A% = (post-pr)x100 ) . w Sidak ¥ 14

Pre

TAFT 0 v e A ) (Baseline) s 358k SR A B F A (A%)

WABFKEL 005> Fp@E 20050 PlATEFEHEELR

32



YrE AT 8%

<.

AT RESZINARAE LI TR AATRAS T o

S RBEEETT 2P % AL HRV BRI LB e = 0 7

14

LR FEHET T R &AL HRV 5 (SR B oo AT R
iﬁ z2 7% ;:’;iﬁ 5t T 9 Bk &~ 2. HRV 2 [ = p|(Baseline) # £ +*

foo I 9 XBER T LRREGT T eF HE AL HRV E2F 5

AT B e Fé—‘%f FEEEELRE L 204 T BEHREA
;é“s’é%mé;é'ﬁ&i 5 20 A (== F 100%) - x‘i‘ﬁ 725410 &>
T30 5 21910k » 2 410 &> T35E 5 222+ 1.1 & -

20 i EH hEEAN LA G AR T RF LB (p=0.538) -
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4.2 % Ti;é‘ﬁfx'* T eF%tkr2Z HRV= B £ B

SR
{

ﬂg"&

G EBEEA UG Bk A EF S REF A BET

z 3

HET AR A B BN HRV 2 5 (50 48 25 4o

Ll

A

4.2.1 #7F XFH AT Bk 2R HRV &
dod 421 B o

4.2.1.1 pF3 & 45

TR ;é",;’f & 7% % 0 &1 3 SDNN ~ HR ~ RMSSD 2 PNNS50

HRT RN E LD -

4.2.1.2 3 3 A 47
“ X FEE A% % 0 BEm 2T InLF ~ InHF ~ InTP 2 LF/HF #¢ %

PalEELR -
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F 42,1 #7F RFF AT Bk 2w 18R HRV - it

Items Pre-test Post-test P value
(n=20) (n=20)

Time domain

SDNN (ms) 54 +25 58 £ 25 0.087
HR (bpm) 75+ 8 74 +£8 0.421
RMSSD (ms) 45 £ 30 45 +£27 0.941
PNNS50 (%) 21+18 22+17 0.603
Frequency domain

InLF 6.48 +0.74 6.58 £ 0.59 0.278
InHF 6.18 £1.08 6.20 £ 1.04 0.821
InTP 7.51+0.89 7.54+£0.73 0.711
LF/HF 1.81+1.06 1.96 +1.25 0.395

35



42293 2R KT L EF AL

s Bl HRV 1 &
bok 422 B F o

4.2.2.1 P8 A 45

#t4 L4 A 474 % > 87> SDNN ~ HR ~ RMSSD 2 PNNS50
SRIEFLD -
4222 358 A

TR ;é"’ﬁ 7% % 0 B or Y InLF ~ InHF ~ InTP 2 LF/HF z %
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# 422 %77 i;édﬂzfﬁ’*’f A By 2w (8B HRV i

Items Pre-test Post-test P value

(n=20) (n=20)

Time domain

SDNN(ms) 60 + 28 55+ 20 0.174
HR (bpm) 76 +9 74 £8 0.231
RMSSD(ms) 48 +28 45+ 17 0.420
PNNS50 (%) 23+ 15 25+ 15 0.410

Frequency domain

InLF 6.70 = 0.83 6.57+0.71 0.323
InHF 6.43 +£0.98 6.38 +0.84 0.742
InTP 7.81 +£0.83 7.70 £ 0.69 0.361

LF/HF 1.60+0.72 1.46 +£0.63 0.265

37



4.2.3 U’Li‘J}’ ﬁ;é-ﬁ -ﬁiﬁﬁh/ 2_% 143 HRV i
4ok 423 8o o

4.2.3.1 pFi & 47
“TF X3 F ¢ 0 > SDNN(ms){$ip|-L 355 66+ 18> & »t @ ip|+ 45
2_ 58 +20 (p =0.008) ; HR(bpm) {4 ip|-L 2% 71+ 8> M3t |2 75+ 9
(p =0.000) : RMSSD(ms) 4 Bl & 53 + 25 » & *+ % p|-L 352 46 + 26 (p
=0.007) ; 7 PNN50(%)% 14 pla g% £ B o
4232 38 A 5
B % ;é—%z ¥ > InLF {4 BT 3535 6.96+0.72 3 >t % p|-T =22
6.65 + 0.91 (p =0.024) ; InHF {4 p|= 355 6.49 + 0.88 » & >t jp| L 35
2,622+ 0.94 (p =0.023) ; InTP {5 p|L 355 8.14+0.57 » F ** 7 jp| <

22 7.81+0.72 (p=0.004) ; LF/HF s 8¢ ¥ £ & o
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2423973 SRFFETREY S

z_ 7 (¢ 7p] HRV 1t i

Items Pre-test Post-test p value
(n=20) (n=20)

Time domain
SDNN (ms) 58 £20 66 + 18 0.008*
HR (bpm) 75+9 71+£8 0.000*
RMSSD (ms) 46 + 26 53 +25 0.007*
PNNS50 (%) 21+16 26+ 19 0.054
Frequency domain
InLF 6.65+0.91 6.96 +0.72 0.024*
InHF 6.22 +0.94 6.49 £ 0.88 0.023*
InTP 7.81+0.72 8.14 +0.57 0.004*
LF/HF 2.10+1.40 1.97 £1.00 0.581
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424 %3 L@FE4&T REF 4 29 37 HRV v &
drd 424 B A o

4.2.4.1 pFig & 45

“r3 X 3EH ¢ o>t SDNN(ms)f$ iRl =355 78 £23» F 0 jp] L 45
2. 62 +20 (p=0.000); HR(bpm)$$ BT 355 T1 £ 9 M35 jplz 74+9
(p =0.000) ; RMSSD(ms) 4B 2 67 £ 27 » & 7 jp2. T 3253 + 24 (p
=0.000) ; PNN50(%) %5 5 37 + 21 > & »a B2 T35 29 + 18 (p
=0.003) «
4.2.4.2 38 A 5

T3 L@ HE P o InLF @R 395 7.5 £ 0.56 0 F @Rl T e
6.67 + 0.63 (p =0.000) ; InHF 72 BT 355 6.99 + 1.00 - % *t % BT 5
2. 6.53 £1.03 (p =0.002) ; InTP. {4 p] X 355 836 £ 0.57 » F »> 70 jp| T

392_7.92+0.64 (p =0.001) ; LF/HF & &F—%—Z}Lﬂ .
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%4249 S REFHET REF B2 0 20 HRV -

Items Pre-test Post-test p value
(n=20) (n=20)

Time domain
SDNN (ms) 62 +20 78 +23 0.000*
HR (bpm) 74 £ 19 71+9 0.000*
RMSSD (ms) 53+24 67 +27 0.000*
PNNS50 (%) 29+ 18 37+21 0.003*
Frequency domain
InLF 6.67 +0.63 7.15+£0.56 0.000*
InHF 6.53 +1.03 6.99 +1.00 0.002*
InTP 7.92 +0.64 8.36 +0.57 0.001*
LF/HF 1.64+1.12 1.68 +£1.58 0.794
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42573 R@FF&T REF L5 5B HRV &
dod 425 B o

4.2.5.1 P53 A 45

“74 L4 ¢ > SDNN(ms)fd T 305 72424 » 0% I L 452
58 + 23 (p =0.000) ; RMSSD(ms) {4 i % 52+ 23 F * 40 jp| T 302 45+
26 (p =0.029) : ** PNN50(%) {5 i8] 5 27 £13 » % % | 352 23+ 16

((p =0.037) -

4252 958 A 4
f#f £ F@FH Y o InLF @ R% 355 7.05+0.55 0 § 55 il T 302
6.66 % 0.66 (p =0.000) ; InTP 15 ip] T 35 % 8.12+0.72 > & *t 7 if| L $92

7.80+0.75 (p =0.027) - InHF % LF/HF R 2 &g ¥ £ 8 o
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%0425 97F EiEk 4 RE S 2 W R HRV -

Items Pre-test Post-test p value

(n=20) (n=20)

Time domain

SDNN (ms) 58 +23 72 +24 0.000*
HR (bpm) T4 +7 7246 0.054
RMSSD (ms) 45 +26 50 +23 0.029*
PNNS50 (%) 23+16 27+ 13 0.037*

Frequency domain

InLF 6.66 = 0.66 7.05+£0.55 0.000*
InHF 6.30 +£1.00 6.60 = 0.90 0.069
InTP 7.80 £0.75 8.12+0.72 0.027*

LF/HF 2.07+1.54 2.03+1.28 0.879

43



4.3 w4 * T EF %Pk A2 w18 R HRV &

FHSH XFFET I F Btk A2 (s HRV W 0 32

FAUGT B R R AT T B Rk k2

(\s
&
—\\
ﬂ‘x
-
Ry
—

HRV & # o
4.3.1 }5] A * Bk 2 % 15 R HRV »* #&
ded 431 B oo

4.3.1.1 FF38 £ 47

gL EE 2478 % > Bm 3 % SDNN -~ HR - RMSSD % PNNS50
FriRHEF AL o

LR A 47 5 % 0 BEm HR(bpm) {8 p]T 325 76 £7 1204 ip
T a2 77+7 (p=0.01); # 4 & SDNN ~ RMSSD % PNNS50 iz & 42

4.6.1.2 4538 A 5
92 &g e K A 474 % 0 47 20 InLF s InHF~InTP 2 LF/HF

e alFE LR o
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7 431 1w A * Bk 2w (8 R] HRV W i

Items Pre-test Post-test p value
(n=20) (n=20)

Male
Time domain
SDNN (ms) 60 £ 34 64 +£32 0.177
HR (bpm) 73+9 73 £ 10 0.850
RMSSD (ms) 53+40 51 +£36 0.670
PNNS50 (%) 24 +£23 24 £22 0.962
Frequency domain
InLF 6.66 +0.93 6.71 £0.78 0.732
InHF 6.35+1.39 625+1.26 0.620
InTP 751+1.19 7.49+1.00 0.883
LF/HF 1.88 +0.96 2.08 £0.96 0.289
Female
Time domain
SDNN (ms) 47 £ 8 51+10 0.327
HR (bpm) 77 +7 76 +7 0.010*
RMSSD (ms) 37+12 39+ 10 0.553
PNNS50 (%) 18+11 20+ 10 0.454
Frequency domain
InLF 6.31+0.46 6.45+0.29 0.196
InHF 6.01 £0.70 6.16 £ 0.84 0.147
InTP 7.51+£0.48 7.59 +£0.36 0.417
LF/HF 1.74 £ 1.20 1.83 +£1.53 0.764
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432 P a4t 2 B F 2% 3R HRV 'L R
dod 432 A o

4.3.2.1 pE3 A 45

44455 % B+ > > SDNN » HR ~ RMSSD % PNNS50 e 5
aEid o

Lo 5% 5 B HR(bpm)fs BT 595 76 + 10 5 1305 )T
¥22_79 + 11 (p =0.006) ; H 4 % SDNN ~ RMSSD % PNN50 tf1:c 5 35
EEFLR -
4322 455 A ¥4

g2 443 InLF~ InHF~InTP 2 LF/HF ;2855 F L R o
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432w b 2 B F

z_@ (¢ 7p] HRV 1t i

Items Pre-test Post-test p value
(n=20) (n=20)

Male
Time domain
SDNN (ms) 72+ 32 61 +23 0.085
HR (bpm) 72+6 72+5 0.840
RMSSD (ms) 57 +31 47 £ 17 0.191
PNNS50 (%) 28 £ 15 26+ 16 0.698
Frequency domain
InLF 7.11 £0.89 6.78 £0.75 0.183
InHF 6.81 +£1.05 6.51 +£1.26 0.207
InTP 822+0.78 7.90 £0.71 0.141
LF/HF 1.63 +£0.80 1.61 +£0.60 0.930
Female
Time domain
SDNN (ms) 48 £ 19 49+ 15 0.721
HR (bpm) 79+ 11 76 + 10 0.006*
RMSSD (ms) 39 +22 42 +17 0.231
PNNS50 (%) 18+ 14 23+ 15 0.076
Frequency domain
InLF 6.29 £0.55 6.36 += 0.64 0.454
InHF 6.05+0.79 6.26 +0.82 0.106
InTP 7.41 +£0.69 7.51 £0.66 0.322
LF/HF 1.58 +£0.68 1.30 £0.65 0.072
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433 8 bt REF 2 18R HRV 1t iR

drd 433 B4 o
4.3.3.1 pE A 47

&9 A > HR(bpm)4 Rl T35 69+ 8 » 3t 5 Rz 73+9 (p
=0.003) ; RMSSD(ms)#s il % 64 + 28 » % * % BT 352 54 + 32 (p
=0.011) ; PNN50(%) 74 T 55 29 + 20 # *> % | L #5223 + 18 (p
=0.001) -

&k 284 > HR(bpm) s Bl T 395 T4 +£85 (305 p| T 32 7749
(p=0.011) ; SDNN ~ RMSSD % PNN50 35 k5% £ & -
4332458 A

B9 134> InTP 14| 35 5 8.45+0.52 F »> % | T 52 8.02+

0.89 (p=0.027) ; InLF ~ InHF % LT/HF 5@ B ¥ 124 8 -

43R4 > InLF ~ InHF ~InTP 2 LT/HF s s % £ % o

48



# 433w a4 3R F 2 9 2B HRV v i

Items Pre-test Post-test p value
(n=20) (n=20)

Male
Time domain
SDNN (ms) 66 £25 75 +£19 0.077
HR (bpm) 73+9 69 +£8 0.003*
RMSSD (ms) 54 +£32 64 +28 0.011%*
PNNS50 (%) 23 +£18 29+20 0.001*
Frequency domain
InLF 691+1.14 7.31 £0.61 0.095
InHF 6.44 £ 0.98 6.72 +0.92 0.069
InTP 8.02+0.89 8.45+0.52 0.027*
LF/HF 2.19+1.48 2.02+0.90 0.646
Female
Time domain
SDNN (ms) 50+ 12 57+13 0.061
HR (bpm) 77+9 74 + 8 0.011*
RMSSD (ms) 38 £15 43 £ 18 0.209
PNNS50 (%) 20+ 15 22+ 18 0.529
Frequency domain
InLF 6.39 +0.53 6.61 £0.67 0.148
InHF 6.00 =0.90 6.26 =0.81 0.182
InTP 7.60 = 0.46 7.83 +£0.44 0.078
LF/HF 20.1 +1.39 1.93+1.15 0.785
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434 15 kT REF 4§74 29 2R HRV »* &
dok 434 BT o

4.3.4.1 pF3 £ 45

2

& 9 M4 > SDNN(ms) s BT ¥ % 854245 % > % ip| L 52 73
+ 21 (p =0.005) ; HR(bpm)#s B|L 325 69 £ 9 » i3t pl2 71 £9 (p
=0.012) ; RMSSD(ms) {4 | % 77 + 24 > %5 BT 2. 63 + 26 (p
=0.007) ; PNN50(%) {5 Bl ¥ 2% 43 + 18 F *+ 3 jp|- T 352 36 + 19 (p

=0.035) -

At 4 284 > SDNN(ms) s ] T 325 70 £21 » B % 8 T 392 51
+ 12 (p =0.003) s HR(bpm) {2 | T #5 % 73 £ 10> (K455 | T 352 76+ 9
(p =0.025) ; RMSSD(ms)# 8] T 355 57 +28+ & *+ 0 | T 352 42+ 17

(p =0.016) ; PNN5O(%) % BT #5% 31 £ 23 » B -5 BT 223+ 16 (p

=0.042) o
4.3.42 3535 5 45
&9 A InLF ST s 7.32+£0.53 0 B 35T 2 6.86

+0.45 (p =0.002) ; InTP # if] T 355 8.60+0.54» B *+ % jp| T 322 823

+0.51 (p =0.025)

3R L o InlF 8T 325 6971057 33w p|T a5 646
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+0.74 (p =0.013); InHF # 8] T 355 6.67 £ 1.19» B >+ % i#|2 6.09 £ 1.09
(p=0.016); InTP 5 BT 35 % 8.12+0.53 5 % »+ 5 ip| L 52 7.62 + 0.64

(p =0.021) -

LF/HF .5 B+ Miogha®x 1 B o
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Fo 434 M u A4 B 4o gt 2 @ {4 HRV vt i

Items Pre-test Post-test p value
(n=20) (n=20)

Male
Time domain
SDNN (ms) 73+21 85 +24 0.005%*
HR (bpm) 7149 69 +9 0.012%
RMSSD (ms) 63 +26 77 + 24 0.007*
PNNS50 (%) 36+ 19 43+ 18 0.035*
Frequency domain
InLF 6.86 £ 0.45 7.32+0.53 0.002*
InHF 6.98 £0.78 7.32+£0.69 0.062
InTP 8.23 £0.51 8.60 £0.54 0.025*
LF/HF 1.22 £0.67 1.27 £0.60 0.644
Female
Time domain
SDNN (ms) 51+£12 70+ 21 0.003*
HR (bpm) 76+ 9 73£10 0.025*
RMSSD (ms) 42 £ 17 57 £28 0.016*
PNN50 (%) 23+ 16 31423 0.042%
Frequency domain
InLF 6.46 £0.74 6.97 +0.57 0.013*
InHF 6.09 +1.09 6.67+1.19 0.016*
InTP 7.62 £0.64 8.12+0.53 0.021*
LF/HF 2.06+1.34 2.10+£2.13 0.907
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4.3.5 %] Ak $F 2 % 18R HRV &

dod 435 B o

4.3.5.1 pF3 & 45
SDNN(ms)ts BT 325 86+ 24> 3 *t o BT 122 69

&9 s

+25 (p =0.002) ; ¥ 4 HR ~ RMSSD 2 PNN50 3o 5% % & -

A% 304 s SDNN(ms) s BT 35 5 5T+120 % »v a0 jp|T 3592 46 +

14 (p =0.001) ; HR(bpm) s Bl #55 T3+ 6> M3t w T 4% 7746 (p

=0.000) ; RMSSD(ms) {8 BT #5 5 44+ 115 & *+ 5 BT 52 3512 (p
=0.001); > PNN50(%) 74 BT 395 24 £ 12> 3 5 @] T 322 17+ 12 (p

=0.002) -

4352 HE 8 A
s InLF BT #5% 7.26+0.59 » & % ] T 52 6.95

g 14204

5

# InLF ~ InTP 2 LF/HF % > 358 3 %

+0.51 (p =0.002) ;
6.37

6.83+£043 3> @ p|Ti=i

R ‘t}_f » InLF & BT =

+0.68 (p=0.011); InHF 74 ] T 35 % 6.33+£0.56 B *+ % ] T 352 5.90
+0.82(p =0.023) ; InTP # ] T35 % 7.81+0.51 » B % BT 3292 7.38

+0.70 (p =0.006) ; @ LF/HF ot {304 = g g% £ B o
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2 435 6 bt Rt

¢ P HRV i

Items Pre-test Post-test p value
(n=20) (n=20)

Male
Time domain
SDNN (ms) 69 + 25 86 +24 0.002*
HR (bpm) 71+7 71+6 1.000
RMSSD (ms) 55+32 61+29 0.364
PNNS50 (%) 29+18 30+ 14 0.666
Frequency domain
InLF 6.95+£0.51 7.26 +0.59 0.025%*
InHF 6.69 + 1.06 6.87+1.12 0.533
InTP 8.23+0.54 8.43 +0.80 0.416
LF/HF 2.03+£1.30 2.15+1.68 0.785
Female
Time domain
SDNN (ms) 46 £ 14 57+12 0.001*
HR (bpm) 77+6 73+ 6 0.000%*
RMSSD (ms) 35+12 44 £ 11 0.001*
PNNS50 (%) 17+12 24 +£12 0.002*
Frequency domain
InLF 6.37 £0.68 6.83 £0.43 0.011%*
InHF 5.90 +0.82 6.33 +0.56 0.023*
InTP 7.38 £0.70 7.81 +£0.51 0.006*
LF/HF 2.11+1.82 1.90 £0.79 0.627
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4.4 4% T 2B ¥ A2 % B HRV v #&

AR SR R A R AR T B RS
PR FRRLRN 50 AR EREE NI RS F R R
P14 & (Baseline) £_3 4850 X F 3407 3 b3 % A (62 % 1 ABR
B L H F]5 % R #ic(one-way analysis of variance)2 € 47 € #icsiit
(repeated measurements)tt 7 2 F Stk A 2 2w p) HRV %8> &
" Sidak ¥ H AT LR FE T A RBFEAT T 2R KA

4 B 55 5p] HRV Wb s % 4o
4A1%$§$ﬁ%?1£?%ﬁﬁiﬁﬂﬂRVWﬁ

d % 44187 > 2% PNNSO > e fFdlp¥ £ 8 » 24 HRV &

\\\xy

Bz e Bt oA EREF LR > i Sidak FRH T T X
HA* T W R Sk & 2 W Rl(Baseline) HRV & SR ELR o
4&2%ﬁ%%ﬁ%ﬂ&ﬁﬁ?%ﬁi&ﬁﬂﬂﬂﬂvwﬁ

d % 44287 > e PNNSO 2 InTP E8¥ £ 8 » 4 HRV
Ll W A F LR g Sidak T T TS

REET T wF % ADRHRY & S HOEHFLE
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4%&%ﬁ§#ﬁ%ﬂjﬁhﬁﬁﬁiijﬁNHEVWﬁ

d % 44387 LHRV & Sz 2T LB HAEHFLE
5 Sidak F 8t oA MR FEFAY T B R AT RIHRV & S8

e
TramkEE LR o
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244197 ZFEFAT T B kA 2w R HRV g

Items Boiled Raw Cooked Cooked Cooked P value
Water Radish Radish Radish & Ginger Ginger

Time domain

SDNN (ms) 54 +25 60 + 28 58 +21 62 +20 58 £23 0.362

HR (bpm) 75+ 8 76 +9 75+9 74 +9 74 +£7 0.76

RMSSD (ms) 45 £ 30 48 +£28 46 £ 26 53+24 45 £ 25 0.363

PNNS50 (%) 21+18 23+ 15 21+16 29+18 23+ 16 0.037*

Frequency domain

InLF 6.49 £0.74 6.70 £ 0.83 6.65+0.91 6.66 + 0.63 6.66 £ 0.66 0.683

InHF 6.18 £1.09 6.43 £0.98 6.22 +0.94 6.53+1.03 6.29 +1.00 0.167

InTP 7.51+£0.89 7.82 +£0.83 7.81+£0.72 7.92 +0.64 7.80 £0.75 0.106

LF/HF 1.81 £1.06 1.60 £0.72 2.10 £ 1.40 1.64+£1.12 2.07£1.54 0.205
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% 4429 I“ii;é—"ﬁfﬂ? I &F

% & 2% ip] HRV 1t i

Items Boiled Raw Cooked Cooked Cooked p value
Water Radish Radish Radish & Ginger Ginger

Time domain

SDNN (ms) 60 + 35 72 +32 66 + 25 73 +£21 69 + 25 0.387

HR (bpm) 73+£9 72+6 73+£9 71+9 71+7 0.781

RMSSD (ms) 53 +41 57 +31 54 +32 63 +25 55+32 0.708

PNNS50 (%) 24 +23 28 £15 23 +17 36+ 19 29+ 18 0.034*

Frequency domain

InLF 6.66 +=0.93 7.11 £0.89 691+1.14 6.86 +0.45 6.95+£0.51 0.417

InHF 6.35+1.39 6.81+1.04 6.44 +£0.98 6.98 +£0.78 6.69 £ 1.06 0.075

InTP 7.51+1.20 8.22+0.78 8.02 +0.89 8.23+0.51 8.23 £0.55 0.014*

LF/HF 1.88 £0.96 1.63 £ 0.80 2.19+1.48 1.22 £0.67 2.03+1.30 0.101
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Z 443 & MR

=S

% 7 wF Bk A~z P HRV b i

Items Boiled Raw Cooked Cooked Cooked p value
Water Radish Radish Radish & Ginger Ginger

Time domain

SDNN (ms) 47+9 48 +£19 50+ 12 51+12 46 + 14 0.721

HR (bpm) 777 79+ 11 77+9 76 £9 77+ 6 0.759

RMSSD (ms) 37+ 12 39 +21 38+ 14 42 £17 35+ 12 0.610

PNNS50 (%) 18+11 18+ 14 20+ 15 23+16 17+12 0.657

Frequency domain

InLF 6.31 +0.46 6.29 £0.55 6.39£0.53 6.46 £0.74 6.37 £0.68 0.940

InHF 6.01 £0.70 6.05+0.79 6.00 +£0.90 6.09 +1.09 5.90 +0.82 0.929

InTP 7.51+0.48 7.41 +£0.69 7.60 £ 0.46 7.62 +£0.64 7.38 £0.70 0.626

LF/HF 1.74 £1.20 1.58 £0.68 2.01 £1.39 2.06 +1.34 2.11+£1.82 0.579
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B LG X EFE T L LR AT T 5 % AT HRV
(Baseline)it # > i d Sidak ¥ 46 L% - HEMFLE B

£

ok

AR X2 mplEE R RE BRFEFDREPALED A

(A%= PPN ) gy ot s LEH R 9 S LY bb
re

T eF%BRAHRVAERLREF A" (A%) 2 eF LR HiE %4

451 %% Z3F AT T B RREALBERLEF A0
(A%)+

d % 4.5.1 871 0 &2 ASDNN (%)~ ARMSSD (%) ~ AInLF(%) -
AInHF (%)% AInTP(%)¥a:& &8 % £ B » fv 5 Sidak ¥ 4 # %> AInHF (%)
FERF LB T4 Bk InTP(%) 5 0.76 £8.93 27 4¢ + 3 i
F2 438569 EMBEALAR A g A BB REG S
O - REFHE"O) - RE B eFoalpyid  gYREY
PO REFTHRESOZEREFE) LR aBFLE > TG A
ARGIBESTREF O CREF RO REFEZ

PEREFLD » %47
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4.5.1.1 pFi8 & §5

gt 4 BE i (B) 2 ASDNN(%) 52 -236+£22.73 &4 A g
H(C)2 17.04 £20.72 ~ &% BB § 4 § - (D)2 28.52 £24.92 » % 4
* 3 g A (E) 28.19 £ 2072 H2EEE LR 4 4 BF 4 (B)2
RMSSD(%) = 3.59+29.52 &4 * B § 4 %+ (D)2 30.05 +27.86
ETHFELE
4.5.1.2 453 & $5

4 BH A (B) 2 AInLF(%) 5 -1.42+8.14 > &4 LB §
(C)2- 539884~ 4" REFT g (D)2 730+£739F8F LR ;
gF 4 B A B) 2 AlnTP(%) i -0.96 £ 645 &4 * 3 & F i+ (C)

2. 438+£5.69 % &% BEH g (D)2 585689 EFLR o
452 F PRPBE AL T ERBHERALIDRBRLET AV
(A%)r
d % 45287 » e 7§ ASDNN (%)~ AInLF (%)~ AInTP (%)
ol E LR 0 5 Sidak FRKT R &Y 2 EF I B)EE R

By PO REFHF 'O 2R rE)reFrngri2 2%

L L
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4.5.2.1 P34 45

g% 4 B F - (B)2Z ASDNN(%) 5 -10.49 £23.83 > vaéc* H B §
be F (D)2 18.64 £ 18.57 0 2 4 * 31§ 4 (E)2.27.34£20.52:2 5 % 4
B S ARMSSD(%) 2 £ BpiE 50054 st 228 ¥ £ B > e £Sidak
TR TEE YA BBl -759E327 B R
(C)2.25.84+24.86 % 4 * BB § e § i+ (D)2 29.66 +30.4835:% & ¥
ER
4522 9E 5 A H5

B 2 BRI 4B AINLF(%) 5 -3.76 £ 10.86 5 22 4 * 3
By 4§ (D)2618+496:2 8 % % £ ; AInHF (%) > -3.56 £10.98 >
B BT g (D)2535+7.84:F 8 F L B AInTP (%) % -3.61
+ 73784 BB F A (C)25.84 £ 6650 24 REF e F (D)2

447 +5332HEF LR -
453 + P XFH LT T ERRFALDBRLET A
(A%) &

d % 45387 w254 ASDNN(%)% AInTP(%)E ¥ 4 8 »

el Sidak TR T A T P HBEAL L eFHAEEELR o
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24519 RFEET T R HREALTBRLET S (M%) R

Items Boiled Raw Cooked Cooked Cooked p value
Water Radish Radish Radish & Ginger Ginger

Time domain

ASDNN (%) 936+21.40  236+2273°  17.04+2072° 2852+2492°  2819+2072°  0.000*

AHR (%) 1034687  -1.41+6.74 4.96 + 4.06 378+ 4.12 278+ 6.75 0.169

ARMSSD (%) 6.70 + 30.52 3594295207 21.83£26.72  31.05+27.86°0  25.54£3475  0.007*

APNNS50 (%) 17.80 4343 1604+ 53.69 39.35£46.57  39.64+42.68 39.34+£5841  0.255

Frequency domain

AInLF (%) 1794637  -142+8.14%  539+884° 730+7.39° 6.30 + 7.05 0.001*

AInHF (%) 0.76 + 8.93 0.18+£9.55 5.14+8.78 7.98 £9.61 6.10+12.28  0.035*

AInTP (%) 070 +534%  -.096+645" 438+5.69" 5.85+6.89° 4.33+7.54 0.001%*

ALF/HF (%) 13.90 + 41.68 2.03+3829  13.22+44.88 3.57 +37.67 13.92+43.56  0.625

LiSidak ¥ ETRF B IETARFA AT BRI REFLE -
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2452 9 RFEET T R HRFALTBRLET S (M%) R

Items Boiled Raw Cooked Cooked Cooked p value
Water Radish Radish Radish & Ginger Ginger

Time domain

ASDNN (%) 108622090  -10.49+23.83" 19.02+£2442  1864+1857° 2734+2052°  0.001*

AHR (%) 20.17+9.75 -0.87 + 8.53 558 +4.11 3.84+3.97 038 £8.21 0.204

ARMSSD (%) 634+3657 75043272 2584124867 2066+3048° 20.77+4423  0.054

APNN350 (%) 9.56 + 45.97 33044729  4536+31.60 312043126  13.45+52.56  0.167

Frequency domain

AINLF (%) 099+736  376+1043%  7.12+10.86 6.18+496°  4.50+528 0.007*

AInHF (%) 055+ 1136 -356+1098°  5.02+8.07 53547.84° 3791460 0210

AInTP (%) 035+6.69  3.61+7.37° 5.84+6.65° 447+533° 255+9.16 0.014*

ALF/HF (%) 209243934 97244432 17.06+£52.04  17.17+3497  17.59+48.14  0.985

L Sidak ¥ ETRF B IETARFAA TS BRI REFLE -
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# 453 & M2

B

G T e R RiF AT SRILBE A (A% R

Items Boiled Raw Cooked Cooked Cooked p value
Water Radish Radish Radish &Ginger Ginger

Time domain

ASDNN (%) 7.86 £22.92 5.78 £19.38 15.06 = 17.36 38.40 £ 27.36 29.03 +22.00 0.008*

AHR (%) -1.88 + 1.71 -3.68 + 3.40 -4.34+4.14 -3.71 £4.48 -5.94 +2.54 0.104

ARMSSD (%) 7.05 +25.08 14.77 £22.16 17.82 £29.21 32.44 +£26.55 30.30 £23.28 0.128

APNN350 (%) 26.05+41.45 28.79 + 59.07 33.33+59.16 48.08 +52.06 65.23 +54.32 0.427

Frequency domain

AInLF (%) 2.58 +£5.50 0.93 +£4.35 3.66 £ 6.36 8.41+9.37 8.10 + 8.35 0.078

AInHF (%) 2.07 +£5.96 3.92 £ 6.41 526 +9.88 10.61 +10.87 8.41 +£9.66 0.213

AInTP (%) 1.04 £3.90 1.69 +£4.22 2.92 +4.41 7.22 +£8.22 6.11 £5.39 0.043*

ALF/HF (%) 6.87 +44.83 -13.79 +28.70 9.37 +£38.87 -10.04 +36.90 10.26 +£40.71 0.503

i :Sidak T TS BH LI ETIRFH
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4.6 1 R AEIE 2 B LREHM GEAAH HRV Sdc2

T
o R ¢ SDNN &2 TP cidp B g - 2 L gAY 5122 ip B
ip ¥ ¢ 45 SDNN ~ LF 2 TP (Biggeretal.,1992) - &7 & 2 g 42 (55 142

108 4518 ¢ 45 RMSSD ~ PNNS0 2 HF (Malik et al ,1996) = d % 4.5.1
344538 i;é'ﬁfvﬁq’f AR IBEATHREFAFORE
§ 4§ (D)R 35 (E) # » ASDNN(%) ~ AILF (%) fe AInTP(%)
% 2 g A & (Sympathetic) 4p M 28I F LR, 2 HARH L

(Parasympathetic) 7 B 2. 5-#ic ARMSSD (%)% AInHF(%) £ ¥ £ &

(% 4.6) -
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246 %A ~BAPAN T2 HRV M £8A % > R 85* 9% HEAB2 C-D-E2 1t i

C, D, E and B comparison

All subjects Male Female
Sympathetic-related parameters
ASDNN (%) c* D* E* D**  E**
AInLF (%) C* D** D*
AInTP (%) c* D* c* D*
Parasympathetic-related parameters
ARMSSD (%) D* c* D*
AInHF (%) D*

B: raw radish juice, C: cooked radishjuice, D: cooked radish juice with ginger juice, E: cooked ginger juice
*:p<0.05 ; **:p<0.01
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¥IF

AP THERNEE A FAEY 2R REABLIHECTFRE LA
BoRFAHMOFRRARIL AT RS S RB R REGRERERK
FA B BRI FF M K3 (within subject design) b 1 R
@’j%ﬁﬁiﬂﬁ%@uﬁ*ﬂﬁﬁwﬁﬁﬁ%k%ﬁﬁiﬁi
(Furlan et al., 1990) ; 7 7_% Fi‘—"z PR PF 2k 'li*”f e EFPRA
Fp A4S K R (Pomeranz, et al., 1985); & i X ;é—"F’f P 2t ",fffzﬁ #x
e freheeryl fF & % ] (Ohiraetal., 2009) o d % 4.4. 15857 > #75 % 3

F A T e Bk~ 2 T pl(Baseline) HRVE B2 g ¥ £ 8 0 i

TR L % F X RHRVECE § 2F a7 ITZ VR B

=y

tHE SR E AR o 1T FA R e kT

HRV %-# SNDD ~ RMSSD ~ InLF %2 InTP 5% ¥ F 2 ; 4%

el
=4

A2 RETE S S NHF B E L D 5 WET SR RS
PNN50 % % ' = - Watanabe % % (2006) ¥ 20 & & £ A @7 s
70 WA 30 A48 LF/HF o @ BE ¥ 5 40 » LE/HF o 88 & % #0%

(Thermic effect of food, TEF)% ¥ % . 4p &8 » & LF ~ HF ¥ TEF 2
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RRlmipMi a2 8 gAl g3 95 M g0k E 4
o @ g s (900 Cal) » € 3 #c »F e 75 (Respiratory quotient,RQ) %
v £ 7} #<(energy expenditure) > f F¥ HR f= LF/HF » ¢ F = » £ H 5
kit S E A 23 RQIcLF/HF F 2 > 24 B4 53 &1
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