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BEA A B AT AFAAE B HAG WEl AFH A, AT AT
Fge Fulwst §9u, vob} 83F aAze] AT olFolAm Yrk WEHZA
3 iFEe] walol WobwA AESHE Fitel FF % WEEAY B ATE JFH
glov], Gt B4, BT, Sehuwol SR BAF AT BEHW Yot
2 BEAERANAE FEAEH] AH RS BEAZE W ol wFste] BT W
38 FA% A% 6%~7% AT AFol JATE AT A3E VxS ol I Az
g vow wwwt 48w 8L PP 5 9S Aoles WA A=

3]
_ - A 2 3]
WS T HBEAHS o0]83) o o} &l 2= _ - -
= Axz od %_L_@L%,d 5%‘4 FA ;%;li—g] g2 2 715} 5] A 30(6) | 792-799
579

A& wFol A8¥ &X(Saccharomyces cerevisiae)r= AT & X2 Fermivin (Lallemand Inc.,
Fredericia, = Denmark)S  AFg3ldx, Z4F 2H{3E 3 ZAFE 5EATHIAA
Gluconoacetobacter inermedius CV2E &¢Hol AREEIGIt) of= Yol ¢fRle] A4k wa s 9%
ZAe] A ufR] AL glucose 0.5%, yeast extract 0.5%, Glycerin 1.0%, MgSO4+Hs0 0.02%,
ethanol 5%, acetic acid 1%, agar 2.0% Fom, ZAk A vz AL glucose 0.5%, yeast
extract 0.5%, glycerin 1.0%, MgSO4+7H:0 0.02%°¢] o sl %=+= 30°ColSit}.

olZyol A g & 93] ofR2Yol dIE Wads Iy FEZ A3t WExer x7] b=
S AT & A4S AEste] 30°CollA 1497 TEaA7IHA B ZAME AAESIT on]dEd
S 5 Ha 2 FHY "5 47 ol2 Yo} 43 g 27| 43E FqHFS 3~9%, 7] A
o o
[¢)

I &
o] 7] &AMt FHFE 9.1x10° CFU/mLE, 247 HEFS ZALEY 100 mL7
4.6x107~1.8x10% CFU/mLell &g ch.

- Variables'’ Rrspunsesz’
X Xa Xz Y ¥z Ys Ny Ys Y
1 -1 -1 -1 35.63 1.51 3.34 63.71 40.23 24.62
2 -1 -1 1 33.33 1.43 3.40 61.50 41.97 2752
3 -1 1 1 41.32 1.34 3.26 66.23 36.73 26.67
4 -1 1 1 4232 1.29 3.28 62.31 39.90 2042
5 1 -1 1 41.25 1.30 3.42 51.46 49.03 41.58
6 1 -1 1 42.72 1.25 342 51.65 49.81 43.60
7 1 1 -1 53.07 0.80 3.31 52.07 49.10 42.54
8 1 1 1 56.16 0.81 3.35 51.15 49.93 43.50
9 0 0 0 4524 1.00 333 58.68 43.67 3232
10 0 0 0 4243 1.1 3.35 56.03 45.77 31.83
11 -2 0 0 26.34 1.53 327 71.00 31.77 1845
12 2 0 0 45,04 0.73 3.38 47.58 51.15 48.57
13 0 -2 0 33.63 1.44 343 53.54 48.93 37.92
14 0 2 0 57.82 0.95 3,19 55.96 46.13 37.28
15 0 0 -2 42.04 1.21 333 55.58 4534 39.07
16 0 0 2 4445 1.13 3.31 57.22 4421 35.63
"Coded variables
l’YJZﬂCE{ic acid yield, Y:=residual alcohol content, Yi=pH, Yi=L, Ys=a, Ye&=b
HE Fo] e 16709 ¥3E BE NG 1493 24 HE F RS SA 7] 2AEEE




aEste] 24k BAAFES AR A3 24 FE0] 26.34~57.82 g/Lol it
obzUol HHE Frel 7] 24 Tl ¥LFF AT 24 wEI UL 2 44T
x %, A FE 1.56%, 2P AED 19.87%Y Wgon, =

x4x4 ke 0}3140} ol 572 T 7.7 ,
*é%“’ 57.87 mg/L& =%t}
2 zol A wEd e 274 I2E FHY 24 sEF Ax dEd 8% 9 nAEE dE £
7] dH2W Zatel A wE ol ow dfHo] glojof Xatdte] FAE HE U Eed Fol €
G5 22F Havh dojd F Stk s & UMY 2 AT ARE EYE o2 Yol Ax Alx
o] AAxS FgHste] HFstE WMo AMx AXE ¥ F dg A o AzdEn

9z
ST WA Ax A dEzad o A4 N
= A= R G 2] 338} 3] %] 46(4) | 418-424
- ®m=T70 Oq"éj—

T
AT=E

B2 %Y Saccharomyces cerevisiae Fermivin (DSM Food Specialties, Seclin, France)&, %
Ard& Acetobacter pomorum KIJY 8 (KCTC 10173BP)& AH&314t).
wj FFHNS 240BxE At FEEZ 5% (v/v) BEE FE8] 300C %LLHHOWPH i 8 &<t
Xé;‘(] Hok‘]. el oli% =T ok 11%/] ﬁoﬂo xﬂzo}c;j\q. 0]—:,'2_ al— n%
9% == 3Astu(19A; %i% dgd) FT2E 10% (vv) 552 F535Ho]
g Jar-fermentor (KF-5L, Kobiotech. Co Ltd., Seoul, Korea)oﬂ/\i 300C, 500 rpm, 0.5 vvm
Zﬂoi 1;1]_ 7\/\].131-&‘3 /\1;\] o]—OﬂE]—(SD‘rﬁ] } > 1_]. _§_° ) 1;1]_ 5\}\]. ulioﬂ_/] 14;(4/\].1:7} 6/\]@'
et Hslgle AAF Y ek ¢4Fg Wads fUPoR HUlste] 23 2Abda s AASHlth
0] o 3F5%E 4FE9 feeding 12k Tad oiv] AtE 43S $EF 0.2%7F HU7HESE dAS
T2 FHF AL 1297F E wi7kA] FHETASA; 23k 24 Ha ), Ax AlFd A e
/\}%Elxl Foka, wadt 9 2V] d3agEke mE ARE AR F F2 F4 A&

‘”‘° HJ

LAY u |AAF u 1st AAF m2nd AAF

Reducing sugar content (mg%)

A& AT shaEe xAatg gAd wEl B3 F71E Boltr)t mpx|u gl 23 A E S
F43] S7F38F3 3(p<0.05), o]—E 2‘} 24 g A A fFrioR HrlH e d3E dade o
Lo ogk gako g At EHY A, 23F b g de] YT seFe 2] dAE wRo St
ute} Skttt 8% o] g9l 17401]/\% 23 7433 12(p<0.05), O]L o 27 d4me =x2 9
& ZAhravl 988 WE R ol 23 AbTE oA HUlEE dIEYe] FojE dFgow
[=820)

5

A

W EEOlS ol 88 AR A Aze] A9 &/ FmLEE 6 Y 7% 2NN 4z fe 2
Sololiste faol A A 4AG, 24 cawa Aadd GEE i g dEde
o 1 KX
[¢] L

SPME/GC-MS #4& 53 200]%9] 3jEARe 2
7] d3LFEe] St wEl A=F420 &&9 acidF
& =T 6-7% }_ZMW #7144 mgoz AxE 3
A& Yeigld.
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455 2] 7 ICR v$2~E BiogenomicsAHBiogenomics, Seoul, Korea)®ZHE FY43le] AL-&351S%
. o]gg 1_r7} sﬂ)\lo]i x4 7]7}0 = _6[_ j_yz]m No](;d;‘q] Oﬂak/] 37% X]H]—)E S—Zrﬂ - 3}
ol&d A3ALS Futel 3 streptozotocin(STZ, Sigma, St. Louis, MO, USA)S 0.1 M citrate
E8 A 4.3)91 = AT kegd 100 mg¥ 18] #4474 ahalrh. 7 § o] 250 mg/dLd
g AukS AR sle] Y3y o2 )Xt (control, n=10), 10% °FZ&FEHRT(10% juice, n=10),
5% oF2 2% (5% vinegar, n=10)Z 10% o2 4 Z%7(10% vinegar, n=10)2.2 5o Zg7IH
Yol E AbSAdzte] g wiEld FElste] AMSEIITE FEARSAS LS F2(22+200), FF
(50+5%) 18] 12A)1%F 7+ (light on 08:00~20:00)9] #7122 UA3 =4S X5k .
2ol= AIN-76(16)9 F3}R o wilad F998 J1A 2l (Daejung, Siheung, Korea)& &g3laL, &
TIHE Y %-’P&r LL(Shmdongbang CP, Ansan, Korea)S A}g3sF vl 2"} A o](high-fat
diet; HFD)E & 939 37%7F I =& 3% =547]3(wt/wt, Cheiljedang, Seoul, Korea)¥} 18%
21 7) & (wt/wt, Wako, Osaka, Japan)O Tttt ok HFAqI ofF A Abge] AFsE &
S 7l E AT kg@d 7 mLA wid dA g AlZto] 453F AR kgl Aolet Aaee AE
] AFSES Sl BE A ole ARV Bt W Byt Al wig 13‘4 2A1 A
A 5 A7l SAHEG o, Aol A vl A SAHS - FoFd A S 7Hehe
Al LbsE AT

g2 5 6A17ke] A & wEl Adsted dPdFH747] (GlucoDr supersensor, Allmedicus,
Anyang, Korea)Z ©]83}9] glucose oxidase WHO R A3, Wds AAE A8 3535 64
AN T SFIALS %—‘1‘% AT kgd 1 g¥ 54 W=E Fo93% o5 0, 30, 60 ® 1208742 %
of mel Adste] dFS FA33H

Aol oud Fhi vp9-2~ 2% ELISA kit(Crystal Chem Inc., Downers Grove, IL, USA)Z
Abgsle] AZsAY. AR To dEd w5 FA 100 mgd 1 mLel acid-ethanol (75 %
ethanol, 23.5 % watere} 1.5 % HCDE Q@& & #2383} dlo] 40ColA] 72A17F HoF S =
@ F, 1000xgolA] 3087 QA% shol Ao AFAL g4ste] Bt Seshl PHow =4
SFATE.

oY #AH 7)5A A FE C-peptidex w2~ C-peptide ELISA(U-type) kit(Shinayagi Co.,
Ltd., Gunma, Japan)Z o| &3] =Asgt). #A4x4 F9 C-peptide ¥+ A4 =d3d 9y
o= Z74skelth

& 0

550 —e—cControl 65,000
=T+=10% Juice B
500 | ket 5% Vinegar b 60,000
—~ —o—10% Vinegar +
= 9 /l = ab ab
= L — _— 55,000
2 w0 , — { ——
E i S — - i a
® (.
@ L ¢ 50,000
g 400 9
2 <
_g’ 45,000
T 350 -
o
o 40,000
300
35,000
250
0 1 2 3 4 30000
Period (week) Control 10% Juice 5% Vinegar 10% Vinegar
Fig. 2. Effect of yacon vinegar on fasting blood gumse levels (left) and glucose tolerance test (right) in HFD/STZ-induced
diabetic mice. Values are expressed as means =SE. “The means not sharing a common letter are significantly different among groups
(p<0.05).
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HolJHZE R AVFAE —iﬂéé‘m Table 5° YERHZIT k“ A} ofF Az Pules
o] AF 5}9} F71FANE 980 FFS XA L3k

2 AR ok Aiols) oba Az Fo 4574 WU E BPE 5% oFE Ax: o
H|3le] FoFor FE A QS FFoH(p<0.05) 10% k2 AEFNAI 10% o XTI B
FE Aol

FF319 (1 mg/g BW)E 7 Fo3k 3 30, 90, 12089 g3 XS =Aste] ddnke HWH
(AUC)S 3+ A3} 5% oF *z o] hxte H|ste] FeojAom wrgkom(p<0.05) 10% oFE
FATI 10% oF2 A xTS WS 73’%—% Holow ol ddwstet fAS Al

o] o] AdoA 5% oFE Ax+ A2¥ Frulf-29 ded NP AAE Iy I A%
T A &} Aoz HrF A

4
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- ek At g wd AR

The role of acetic acid on glucose uptake and blood flow rates in the skeletal
muscle in humans with impaired glucose tolerance, European Journal of Clinical
Nutrition 69, 734-739 (June 2015) | doi:10.1038/ejcn.2014.289.

Effect and mechanisms of action of vinegar on glucose metabolism, lipid profile, and
body weight, Nutrition Reviews October 1, 2014 72:651-661.

Dietary Supplements for Diabetes Are Decidedly Popular: Help Your Patients Decide
Diabetes Spectrum November 1, 2013 26:259-266.

Supplementary effects of vinegar on body weight and blood metabolites in healthy
rats fed conventional diets and obese rats fed high-caloric diets, Journal of
Medicinal Plants Research Vol. 6(24), pp. 4135-4141, 28 June, 2012.

Vinegar reduces postprandial hyperglycaemia in patients with type II diabetes when
added to a high, but not to a low, glycaemic index meal, European Journal of
Clinical Nutrition (2010) 64, 727-732; doi:10.1038/ejcn.2010.89; published online 26
May 2010.
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THEREPUTIC EFFECT OF DAILY VINEGAR INGESTION
FOR INDIVIDUALS AT RISK FOR TYPE 2 DIABETES

Carol 5. Johnston, Samantha

and Serena Whit

Cuagliano,
School of Hutrition and Health Promotion, Arizona State University, Phoenix AZ

ABSTRACT
Winegar ingestion reduces postprandial ghycemia and lowers hemoglobm Afcin
indisduals with type 2 diabetes (T20); howewer, the long-temm effect of vinegar
in non-T20 is not known. This 12-week, randomized, parallel-am trial examined
the impact of vinegar ingestion on fasting and postprandial glucose in high-risk
indisduals if glucose, 58337 mgidl; fasting insulin, 18.0+2.0 ullimi). OF
the 14 participants (131 FM; 46.0463 0 y; 28.521.4 kyim2), B were dagnosed
wedabﬁnhnnd‘presmhedhmc@wgmm ons. Two dafy treatments.
were followed: VIN [2 tablespoons vinegar or 1.5 g acetic acid] or CON [2
wnegar pills or 0.08 g acetc acid]. Treatments were taken as a divided dose
immedistely prior fo the lunch and dinner meals daily. Fashngghnoseand?-h
concenirations were

ﬁﬂﬂﬂlﬂ recorded dafy ﬁu:x:meher

uctions in fasting glucose were immediate and sustaned Mvs CON

{average 12 week reduction: -18.324.9 and -4.5+3.2 mgidl respectvely, p=CH]5:|.
Auerage 12

{-7.7£6.8 vs. &M#n'g‘dlformﬂmdcmrepemué,r

e resyits support a therapeutic effect for vmgzl'nndmdualsarls?%r
T20, inchuding those diagnosed wih prediabetes.

{Funded by graduate college student awarnd)

INTRODUICTION Vinegar ingestion at mealfime reduces postprandia glycemia
and increases safiety, metabolic efects that may beneft indwiduals struggling
with diabetes. 1-3 In 3 research summary, the American Diabetes Association
mm Wmmmm4ﬁaammmndmd

ghycemic

trials spanning one to two meals. Furthermore, little & known regarding the long-

term benefits of regular vinegar ingestion in healthy individuals at risk for

developing diabetes. This12-weeksmdwmmedheﬂedddai

ingestion on blood glucose concentrations in ymmmm
ing glucose.

METHODOLOGY CHTIPUS COMITTILY.
Volunteers were eligible mem'alfheymenmsnntasaﬂfmeofgmh
ﬁmmmmmzmmmwammd
prediabetes were not excluded. Stable ion Medicston Use was
allowabie, with the exception of any diabetic medication, Trial data are mparied
for the 14 completers: 7 vinegar and 7 control

dady
Bragg Apple Cider Vinegar drink, Cinnamon, Calorie-f=e, Santa
Barbara, CA) contained 1 tablespoon vinegar acetic ackd Boz The
mﬂﬂemmga’mls{.’nﬂec,&grv:g;aﬁ:lﬂs

Mutrition Corporation, Pittsburgh, PA) contained 40 mg acetic acid per tablet.
Participants were asked to maintain thesr usual diet and physical actvity level
throughout fee 12-wesk trial, and to measure blood glucose twice daily: upon
waking in a fasted state and at 2-h post-meal ingestion.

Table 1
Participant characteristics at baseline by treatment groupi
Control Vinegar P

{n=7) {n=T7)
Gander, FIM T an
Predisbetes diagnosis 3 5
Age,y 48.1+52 43,8462 0.607
Weight, fbs 187.7+13.8 168.9+16.4 0.954
BMI, kgim2 282422 27.71240 0.614
Waist, in 35.8:2.2 363423 0.e68
Fasting glucose, mgL 1213288 108.0£5.8 0.300
Fasting Insulin, miLifml 173230 207452 0.575
HbAdlc, % 5.8+0 2 §57+0.2 0.670
1P represents unnariate analyss

REFERENCER
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RESULTS
Baselned'laamnsbcs did not differ between groups (Table 1). The average
gmmmmemamwmmm

J‘-lS?fﬁZmd—iMl mgdL for the vinegar and control
028) (Fi 1 2 the 2h

£ oy ) pn: Mo o e s

sglﬁcaﬂlybetweenmewwga drink (-7 £45.8 mg/dL } and the vinegar pil

group (2.225.3 mgidL) (p=0232)

COMCLUSION

These data indicate that daily vinegar consumption favorably influences fasting
glucose concantrations in healthy adulls and contribute impeortant information to
the growing evidence base supporting the antighycemic effects of vinegar.
Vinegar is nexpensive, readly avalable, and a flaver enhancer. Although
vinegar was faken as a donk pricr to mealtime n the present can
mmmm;ﬂmmwmm«m&m
a5 a sandwich spread in fe form of rmustand, or it can simply be sprized onfo
foods. Mote that commenial vinegar tablete do not confain adeguate amounts of
acelic acid to induce an anfigiyoemic effect.

1 Lijebiarg H, Bitnek |: Deiayed gasinc empaying rate may Smpisin improved giycaemia in healthy subjects to 8 starchy meal with added vinegar. Eur J CHn Nulr 1958, 52-368-371.
2 Oefran E et al.: Vinegar supplementafion lowsrs gluccse 2nd insulin responses and Increases safety after 3 bread meal in heaitiy subjects. Eur J Sin Nubr 2005,55:583-588.

3 Johnston €2, et al- Vinegar impn insadin
4 hitp:wew dabete s org News-researchiressanciiac

ty to a high~c

iy

meal in subjects with Insadin resisiance or bype 2 dabedes. Disbetes Care 20042 7.281-282.
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O 2]%¢] Polyphenols &% &<2l, anti—oxidant 84=4 (in vitro & in vivo)

ZEx
Sabe WAz Az A wEzdd o | o 9% ) -
= e 483l gk 2 3% 7 81 8] A 46(4) 418-424
- Wm=E=T70

43k

AF3
Hl S5 9S 240BxE 3|Aetal FEE 5% (viv) B2 HESe] 30°C Fujdr]ol A 8Y Fob
AR Wk & Ad7L FE oF 11%9 LHEAS 7,8 2

]J—O}oﬂ‘jr olqg dagHhs 6
9% =2 A3, &3E Tdagd) '&ié 10% (v/v) 22 HZ3}o(
g Jar-fermentor (KF-5L, Kobiotech. Co. Ltd., Seoul, Korea)oﬂ/H 300C 500 rpm, 0.5 vvm
xR 13 A EE ""‘] SFATHE AL 12k EG‘} g o), 12k 24F wadie] A= 6417
Zol HEgles A AR nxre dme wagds frlaoe R Hulste] 23 2AMLEE A A ST
°] W 3T dF29 feedinge 12 wad oy ]7}‘4 d3E FF 0.2%7t %ﬁﬂﬂl?—% gk
L2 HF AET 12%7F 2 wi7bA FISATHA DAl 23 24 dE o),

] 9] & HE TS Folin-Ciocalteu ®H (1)l 9 750 nmolA S3 == SAHFT. T+
L galhc acid do=2 HAFNUI, A5 F HE dHLS 100 mL T2 mg gallic acid
equivalents (GAE)® YEW I},

Al 29 A3} g4 a,a'-diphenyl-B-pycrylhydrazyl (DPPH) (14) 2
2 2'-azino—-bis-3-ethylbenozothiazoline-6-sulfonic acid (ABTS) radical 2A &4 (1502 =A 3}
Atk Fakst ddS Alm HUE e v E ] FHE AFolE WEEE YR

(A) =sw I

" IAAF = 1st AAF m2nd AAF

(A) "W ®IAAF  miStAAF n2nd AAF

(%)

Total phenolics content
(mg GAE/100 mL)

(B) =sw " IAAF = 1st AAF u2nd AAF (B) =w = |AAF = 1st AAF u2nd AAF

1273

s
6.2
5840
677
617
558
588
7.4
74
6.350
6.57:

537

Total flavonoid content
(mg CE/100 mL)
ABTS radical scavening activity DPPH radical scavening activity
B

6 7 8 9
Initial alcohol content (%)

TAE A E Al Pl F HE D ZgRroE FFL 14 2ALEAAE F4E wEET
22 =AML E & foHor 718l aL(p<0.05), ol 23 ZAMNE dAAA frkow HIbe
dFE Hadel oz Azt A, 23 24 dade] F odlE dFe 2V dISEE 7%
ZAM, F ZEHolE e 6% AN FHor B g YR (p<0.05), 7] &
FLEFEE 6 X 7% AN BE A o]E9 o] FrtEE Aoz FlH )

Ao s gde 13 24 dad W 2% 24 g;:coﬂoﬂx T FUkste] wEBAY wE
FoAQ 2o]E Yeh ey, 23 A Ha N A4S 194 €3L¥ vmstd I A3y 3%
RAY 238 A% E AFS YA THp<0.05). e&ﬂ °1E o A2 V] d3E FEUt SUHE
of whel FIEA veEg, 27 E3E FEE 6 B T%R 2-sE o] At A x| ks 24
=2 3 Aoz el

o alals] s = N
EE AT A f;-fllg SAARAAATA | 486) | 95-104
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cerevisiase KCCM 112158 2.5%(v/v)Z HZF3sle] 30TCoAA 4€7F A
Lol WAEQT}E. Acetobacter pasteurianus A8 TWFE EHOE AL
H okt
Blois(1959)¢] ®H-& <kzF wgste] DPPH &z 2AZAdd o itst 48 S4sSih
) vl 3] AE A 82 0.2 mLE 7}ska 10%7F vortex® w4 3}
Al 7]a Ao A 3087 WAg & E33F 57 (Spectronic 2D, Thermo Electron Co., California,
L& SA46o AT AdS Asgild S/ 0.2 mL
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A4 g/l 2 2.09 g/Lellew, DPPH
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Table 4. Compositions of DPPH radical scavenging activities and total phenolic confents of domestic wheat
without and with mugwort vinegar.

Samples
Contents” Domestic wheat without Domestic wheat with
mugwort vinegar mugwort vinegar
Total phenolic contents (g/L) 1.4440.06b 2.094£0.13a
DPPH radical scavenging activity (%) 41.85+1.03b 81.21+2.13a

Walues indicate the mean's of three replication (n=3).
o ATelA A Y Azl AHRaRAL B 35T, 2 HEFF 5.0%0/v) o
ojglem, HHZEHNM 20U7F FALE Al 5.6%°] 24
wAke] Shefol Z47F 5.6 g% R 485.2 mg%=E WERSOH

Baln EYs el ¥e sl $eW 4428 XY & U glow guHe,

- 718 AR

DETERMINATION OF POLYPHENOL CONTENTS AND ANTIOXIDANT CAPACITY
OF NO-ALCOHOLIC RED GRAPE PRODUCTS (Vitis labrusca) FROM
CONVENTIONAL AND ORGANIC CROPS, Quim. Nova, Vol. 34, No. 5, 798-803,
2011.

Quality of commercial wine vinegars evaluated on the basis of total

polyphenol content and antioxidant properties, As. J. Food Ag-Ind. 2010, 3(04),
389-397.

The phenolic composition of red wine vinegar produced in barrels made from
different woods, Food Chemistry 109 (2008) 606-615.

Analysis of polyphenolic compounds of different vinegar samples, Z Lebensm Unters
Forsch (1994) 199:29-31.
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A R T C L E

Study of the Polyphenolic Composition and Antioxidant Activity of
New Sherry Vinegar-Derived Products by Maceration with Fruits

Maria Jests Cemino Bastante, Enrigue Duran Guerrero, Revenios Casteo Menias ®
Ramon Matera M arin, M. Carmen Ropricuez DoDERG, AND
CarmeLo Garcia Barroso

Analytical Chemistry Depariment, Facully of Sciences, University of Cidiz, P.O. Box 40, E-11510,
Pol. Rio San Pedro, Puerto Real, Cidiz, Spain

Saveral expariments of macarmtion of a sharmry wine vinagar with different fruits (orange, lamon,
strawbarry, grapefrut, and lime) have been carded out Afler optimizaion (only pesl, no haating and
seven days as madmum time of maceration), parameters such as palyphenalic content, supanoda
anon scavengng abwlity (related o anfioaedant achity) and ascorbic acd content weare detarmined in
sharry wine vinagars macerated with two amounts of peal and for two macaration imes (3 and 7 days).
The analyss of varancs paintsd o a clear relafionship (o < 0.01) betwaan type of frut and amournt of
peal and polyphenalic contant. The factor “time” was praciically not significant for any polyphanol. Shamry
wing vinegars macerated with diffarart fnats axhibited higher suparwide anion scavenger abiity, with the
miaximum alues found for the vinagar macerated with lamon pesl. The comslation analsis showed hat
tha suparcdide anion scavengar abiity of the vinegars maceraied, and thus their anficddant activty, was
highly corsisted (o = 0.01) wilh several polyphancis, espadally with naringin, hesparidin, nechasparidin
and gantisc acd and not with the ascorbic acid contant

KEYWORDS: Sherry vinegar, maceration; frults; polyphencls; superoxide anlon scavenger abllity;

antioxldant activity

INTRODUCTION

In the past few years, the food mdustty and consumers an
becoming mone consciousof thenutribional valee and safety of food
and mgredients. lnterest in the comsumphion of natusl @ toddants
{especally phenolic compoumds) has mereased conaderably, due to
ther antviral anti-mflammatory and anthypertensve proper-
ties (i, 2). Therefore, some authors affirmed that the daily ingestion
of phenolbic-rich food coukd chromic, degenerative and
commary hearl deeases (3 4 ), such ascancer and athe meclemas (7).

Polyphenoliz compounds are present to 2 large extent in vegetal
products, such 2= vinegars, wines and several fruits (§—5 ). On the
one hand, citrus fruits ane a great source of phenolic compounds,
and hydrocycinnamic acid denvatives and flavanomes are the two
main groups. Fenlic, peoumarie, anapic, caffeic and chlom peme
acids ane the principal hydroxycnnami: acid derivatives in citris
fruits {2, ). Naringm and narinzting together with hesperidin and
nenhespending, are the most abumdant flavonoids in the edible part
of many species of dtms fnudts (7, /7). On the other hand, the
polyphenol content has been studied at length i enological
poducts, particularty vinegas, such as red wine vinegam (12,
traditional bakamic vinegars #) and Sherry wine vinemrs i, 13).
Particulady, our reseach group has previosly studied the poly-
phenolic composition of Sherry wine vinegars ({4 —# ). According
10 these authors, tnoss-caftaricacid and trang-p-cout aric acid are the

*Comesponding auther. E-mall remedics cstrofiuca.s. Phone:
434 956 01 63 60. Fax: 434 956 01 64 60,
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mamn hydmoxycinnamic acid denvatives present i Sherry wine
vinegars, topether with (+ catechin and gllicacd, among Aavan-
3ok and henzoi acids.

Several papers sugpest that phenalic compounds play an mpor-
tant role in the antinxidant acity of frats, vegetables and all ther
dertved products. Alonss et al. (15 ) studied the comelation hetween
the antioxidant power of brandies and vinegars and their polyphe-
nolic content. In ctns fruits, several sudies have tned to establish
the melationship hetween antioxdant activity (by mems of total
antioxidant determination, free radical scavenging activity and
auperoxide anion scavenging ahility) and polyphenolic concen tr-
tiom (¥, 49,17, 18). Also, several authors have sudied the antioadant
capacity of some individual phenolic compmmds, For instance,
Grarinstein et al. {14) associated the kowest antioxidant activily with
fenube ackd and the highest with caffeic acid, whemras Milleretal, (19)
ohserved that (— epicatechin and pallic acd, topether with hesper-
ifin and narinstin, kad a higher antioxidant capacity.

Apart from these findings, nowadays, the enological market &
full of tmditivnal products. With the aim of diverafying it, new
and healthy products derived from vinegans are now starting to be
developed and studied. Although only a few researches on acetic
fermentation of fruts have heen developed in Eumpe, Japan and
China has got 2 corsalidated industry in this type of products. For
matance, Chang et al. (20) studied the phydcochemical propertiss
of different concentrated frot vinegars, and subiropical frot
vinegars have ako been analyzed by other authors (21, 22). With
regard to macerated vinegam with fruits, to date no Ewropean
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B2 1597 A3 o AS A7 5, dyH(randomized complete block design)el] ¢sf A&
TS Ut S, Adae A ET(ND) Y vRE fETr e ® o, vRk 5 OFS g2
(HFD), =748 <Q14% 0.8 mL/kg BW AFHHGV), FANZT o2 2555 0.4g/kg BW A
H(GCDLZ o] 8F3F AFSFelti(Table 1). % TAAYTG) ¥ FZH2HE(TOS a4
H(Asan Pharm. Co., Seoul, Korea), HDL-Z# ~H & phosphotungstic acid/MG2+ A& A
(Asan Pharm. Co., Seoul, Korea)2. & #4151t} LDL Fd ~H =L Friedewald $(29)¢] W
wel FEE~HE FFelA] HDL Zel2elE3 SAAAE/SLE #d @S Aste &8sst g5
Aspartic acid transaminase (AST), Alaninetransaminase (ALT)9 A& &4 (Asan Pharm.
Co., Seoul, Korea)o & #23%t}.

dF FAAAYLE LXWA o] HFD)Z vH|udte FAAH AMAAHATHGCGV)T SAFESEHFAT
(GD)AA a7 74.0, 75.11% RFoFHH(p<0.05). T3 EF F Y 2HELS XA o]+ MHFD) o
v A QM2 HFHTHGV)] 82.4%, SAFESEHFAT(GT)O] 88.506Z FoHo =z ol
(p<0.05). nAHAo] HHA= 4 T4ALY FdzdHE IFS S7FA7I1=H, Kondo S(11)3
Cho 5(38)2 2z AA Al 718 8% T4AY 2 ZuxdHEo] TFAaA7IE 3o Histe] &
At Aytel A=A HDL-ZFe| 28 &9 S7FHe 9ast ux 835 A28y ofyel #A-5
AstsS vEd 4% FUASS A = e 7FeAS HFEU(39), ¥ Aol =7 Al
AM=7F HDL-FH2HES S7HATE Ao2 ety 4 A8 QA Az AHE S8 Adx
Al AZLS W F S Ao=E AmE I4tel ¥ ginseonside Rev A S 9 T
a7 JE Ao U =RS B3 Huyi 9o, 1 7Aooz 7 A glucose o AL
A A|EaL, sterol regulatory element binding—1c (SREBP-1¢)& 9 A|8te] A AAYSLAL A6t
tl, o] AMPK pathwayell ©|gt Z o= HIFJTHE6). & ATdA FAAN A4 Axe a4
Aoz fFid dF FAAAYY FFU2EHE FAE Fdde®2 BAAHE, ol FAAWN A4
2] %29 ginsenoside Re ¢} 1 tJA}A|Ql ginsenoside Rg29] 7]913l= Ao 2 AlgHt}

- 7]eF A=
The effect of white vinegar on some blood biochemical factors in type 2 diabetic
patients, Journal of Diabetes and Endocrinology Vol. 4(1), pp. 1-5, January 2013.

Prospective randomized clinical trial evaluating the impact of vinegar on lipids in



non-diabetics, World Journal of Cardiovascular Diseases, 2013, 3, 191-196.

Influence of apple cider vinegar on blood lipids, Life Science Journal 2012;9(4),
2431-2440.

Reduces cholesterol induced atherosclerotic lesions in aorta artery in
hypercholesterolemic rabbits, Journal of Medicinal Plants Research Vol. 5(9), pp.
1518-1525, 4 May, 2011.

Apple cider vinegar attenuates lipid profile in normal and diabetic rats, Pakistan
Journal of Biological Sciences 12/2008; 11(23):2634-8.

Vinegared Soybeans

Vinegar is believed to help eliminate the toxic amines that
constrict blood vessels, and soybeans can help promote the
breakdown of fats that can clog arteries.

1/2 cups dried soybeans (preferably non-gmo)

white, apple cider or rice vinegar

Soak soybeans in water for 10 minutes, drain, rinse with
cold water. Add soybeans to a pot, cover with water, bring
to a boil and simmer until they are tender. Approximately
10-15 minutes, or according to package directions.

After they are cooked thoroughly, place in a wide mouth
mason jar and cover with desired vinegar.
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Aldo]] ARg3F 3T3-L1 AW AT A EE American Type Culture Collection (ATCC, Manassas,
VA, USA)ell A EoF wrol Algalitl. 29nie} 49 5 10% FBS DMEM ®j A 2 A abH A 2w
AE2E F3AZT A8 Aee 23t % wix] J7F A" sA A 2 skgl
Oil-red-0O staining SAAHS GAste WHoZ A Ax Ul T4 54 45& A7s &
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saline (PBS)®E Al&3}d 10% formaldehyde &N o2 MEE TAHAA AT 1AL o)A FE3F] 1A
A7l & Al PBSE M &A3SEAL Oil-red-O @2 A]2F(Sigma Chemical Co., st. Louis, Mo, USA)<&
A7Vste] 308-7F Aol AAEATE Oil-red-0 AlFS AAS & SHFZ A3 o2 94t
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Z A7 biotekmicroplate spectrophotometer (Epoch, Biotek instruments, Winooski, VT, USA)E
o]-&3te] 520 nmolA FFEE SH33
vyl da Az AW dAeS Hrlslr]el A 3T3-L1 preadipocytes®] AlXE AEH
2= GFE MTT assays &8l #4830t (Fig. D. A& Ag & ASES E<lgk 43 100 n
g/mlel Al 2000 ng/mle] A % RSJolA 80% ol AEES Kol Az Agdd & A4S v
A FevrE AL el watbA 3T3-L1 adipocytese] Ao AL 7] XA LoHA A|E
=438 YeEhA & 2000 pg/ml o8t HE WHeolA A3 Hest).
37 =9 3T3-L1 AATA xS E3latA oA vjyg] va 2 %7} lipid droplete] A4S A
& st=A gelstr] 918k Oil-red-O 94 3 lipid droplet A4 AEZS 4zt dAnj4d oz #AZ3s)
k. 7 A}, viel WE 422 Aesd ¥n $E FEsge W AEA Ul lipid droplete]
grdol &estA ool W AL F]legla, vy wa AxE 10, 100, 500, 1000 pg/ml &%=
2 syl w e oEsoz AT F4o] A A BAHAY. o 4G Aol o
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Fig. 2. Inhibitory effect of lyophilized dropwort vinegar on the lipid accumulation in 3T3-L1 preadipocyte. Differentiating 3T3-L1
cells were treated with every 2 days with dropwort vinegar for 8 days in adipocyte-induction media. Intracellular lipids
were stained with (A) Oil-red-O. To determine the accumulation of lipid content, (B) Oil-red-O dye was dissolved in iso-
propanol and optical density detected at 520 nm. Results represent the mean + SD of three independent experiments. p<0.05,
" p<0.01, " p<0.001 compared to MDI treated positive control cells. a: differentiated control, b: 10 pg/ml of dropwort vinegar,
¢ 100 ug/ml of dropwort vinegar, d: 500 ug/ml of dropwort vinegar, e 1000 pg/ml of dropwort vinegar. MDI: 5 mg/ml
insulin, 1 mM dexamethasone, 23 mg/ml isobutylmethylxanthine (IBMX).
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Pomegranate vinegar attenuates adiposity in obese rats through coordinated control
of AMPK signaling in the liver and adipose tissue, Lipids in Health and Disease
2013, 12:163.

Study on the effects of brans and Aspergillus niger about corn vinegar on reducing
obesity and blood lipids in rat, {Journal of Northwest A & F University(Natural
Science Edition)) 2009-02.

Effect of mulberry vinegar on reducing obesity of animals, {China Brewing)
2005-12.

Study on the effects of mulberry vinegar on weight losing and antifatigue in rat,
{Journal of Northwest A & F University(Natural Science Edition)) 2007-07.
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