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Northeast Area

Objective : finding solutions to agricultural problems that
affect Americans every day from field to table

660 research projects within 15 National Programs

2,000 scientists and post docs

6,000 other employees

90+ research locations, including overseas laboratories

$1.4 billion fiscal year budget
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USDA Agricultural Research Service
SR U_S. DEPARTMENT OF AGRICULTURE ARS Home | About ARS | ContactUs

Beltsville, Maryland (BARC)

ARS Home » Northeast Area » Beltsville, Maryland (BARC) ﬂ m E u

Related Topics People and Locations at Beltsville, Maryland (BARC)
ARS-wide [Expand All] | [Collapse All]
Find a person Beltsville Agricultural Research Center (4 people) +
Fipdatasation Beltsville Agricultural Research Center (8 people) +
ARS Organizational Chart
Administrative Office (13 people) +
At this Location
Facilities Division (59 people) +
People
Research Support Services (34 people) +
Sustainable Agricultural Systems Laboratory (18 people) +
Hydrology and Remote Sensing Laboratory (30 people) +
Molecular Plant Pathology Laboratery (15 people) +
Soybean Genomics & Improvement Laboratory (13 people) +
Systematic Entomology Laboratory (35 people) +
Sustainable Perennial Crops Laboratory |14 people) +
Food Quality Laboratory (12 people) -

Home Pige: Focacd Ul_l.ﬂi'l:,r | .al:;.r:-nllr:-r:lr

Delwiche, Stephen - Steve
{301) 504-8450 ext 236

stephen.delwiche@usda.gov Eﬁl-té}li!-}\]»lal
Agricultural Engineer

tonseca, Jorge
{301) S04-5277
jorge fonsecamusda.goy

Research Leader

Gaskins, Yemela

{301) 504-6510
verneta.gaskins@usda.gov
Support Scientist

lurick, Wayne

{301) 504-6980

sy ivariclef@needa mend
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<Members of Food Quality Laboratory, USDA-ARS,
Beltsville, Maryland>

<Fonseca, Jorge, New research leader from FAO, Presentation for
the vision of FOOD QUALITY LABORATORY at the 1% lab meeting>
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AMzAe] B7|&(bran)9] o]&/de FFAIZI7] Hsi oA 7HA] A= o
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Flour 100g NaCl Water

Sample ID ) .
moisture WWF solution(mL) amount(g)

White flour

1 Kristy 13.80 99.77 35 mL 364 g 0.23
2 Key 14.00 100.00 35 0.00
3 Base flour 13.60 99.54 35 0.46
Whole wheat flour
[1 Untreated 13.11 98.98 40 1.02
2 Autoclave 12.64 98.44 40 1.56
3 Roast 12.23 97.99 40 2.01
4 Jet-cook 12.81 98.63 40 416 g 1.37
5 Extrusion 12.97 98.82 40 1.18
6 Puff 12.52 98.31 40 1.69

B 1L 5234 Ax0l A8d 929 54

. 24 A|RY (Preparation of whole wheat white salted noodles)
1. Base flour?} Bran(7]&)& 85:15 H|&=Z 100g(5EerF 14%7]
)2 I A= o]&3f 5.159% NaCl 8d(NaCl 2.06g/100g flour)
40 mLE 211 4% b 9ldeit

2. Crumbly ¥F&52 27|49 2o SA|A F=H ol §1& AE
of A= 2.5 mm7t "t I 9 AES Fi 2.5mm gapo] TA] &
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3. 9 WEAES Aufuo] Ga FolA 3 AZH FA|(reshAIZICt.
4 WEAE gapS FAF Eo A W o o] EIACL (2.0 mm —
1.

5.

® 1-2. W7]20] steAeld &7

1712 AAY 21
Autoclaving Hydrate to 70%, 135°C, 5 min
Roasting 200°C, 5 min
Jet-cooking 140°C, 1 mL/min flow rate, 0.48-0.28 MPa
) Hydrate to 26%, 60 to 120°C barrel, 250 rpm
Extruding

screw speed
Puffing Hydrate to 20%, 0.5 Mpa, 30 min

i E =] .
. 2 =399 S2544 &4 9%

1) Methods for measurement of textural properties (blade,
tensil); Two methods (blade(knife) and tensil test) will be utilized
for the texture measurement. TA setting and probes suggested
by Texture analyzer are described below.

a. Tension test: 10 strands( 1 strand, length 30cm) per treatment



per session, total: 10 X 6 X 2

b. Knife test: 5 strands (5 strands together and 3 locations,
length: 30cm) per treatment per session, total: 5 X 6 X 2

Method for textural analysis

. where 1 o is the original length of

the noodles between the limit arms: Ao is the original cross-sectional

area of the product; F is the initial slope and v is the rate of

movement of the t upper arm. (If this is required in fundamental

units then F/t should be in N.s-1, lo in metres, Ao in metres?2 and v

in m/s-1.)

Objective 1: Determination of noodle firmness using the AACC
(16-50) Standard method

. . . Measure Force in
TA Settings : Mode: Compression
Option: Return To Start
Pre-Test Speed: N/A
Test Speed: 0.17 mm/s
Post-Test Speed: 10.0 mm/s
Distance: 4.5mm

Accessory
Load cell

Trigger Type:
Tare Mode:
Data Acquisition Rate:

Button* (from starting
height of 5mm)

Auto
400pps

AACC 1mm flat perspex knife Blade (A/LKB-F)

5 kg

Objective 2: Determination of elasticity of noodle

TA Settings : Mode: fg?gfgr‘;e Force  in
Option: Return To Start
Pre-Test Speed: 1.0 mm/S
Test Speed: 3.0 mm/s
Post-Test Speed: 10.0 mm/s
Distance: 100mm
Trigger Type: Auto

_10_



Tare Mode: Auto
Data Acquisition Rate: 200pps

Accessory Tensile grips (A/SPR)
Load cell 5 kg

Procedure for tension test provided by texture analyzer

Test Set-Up:

Before carrying out the tensile test one must calibrate the rig
arms to ensure that the starting distance between the arms is
the same for each sample being tested.

2) Color by Image analysis

Image analysis will be conducted to quantify the sample surface
color in Lx*axb* (CIELAB) color space used a computer vision
system included a digital camera, computer, portable shooting
tent with controlled lighting, and image analysis.

Setting up in texture room:

Samples with four replications will be photographed under the
portable shooting tent (63.5 mm by 76.2 mm x 63.5 mm):
emitting diode (LED) light banks of two 5600k daylight light;
diffusers and a high color rendering index (Amazon Basics
Portable Photo Studio, Amazon, Seattle, WA, USA) using a
Nikon D 800 digital camera with a 60 mm lens (Nikon Inc.,
Melville, NY, USA). Camera settings will be an F (aperture
value) of 20; speed of 1/30 s; ISO sensitivity of 640, and raw
file format (nef) as the fine/high quality setting.

The images will be generated through a color reference card

and with image acquisition software (Nikon Camera Capture 2.0,

_‘l‘l_



Nikon Inc., Melville, NY, USA) and Adobe Lightroom (version
6.3, Adobe Systems Inc., San Jose, CA, USA). It will have color
correction smart segmentation to separate the samples from the
background for each picture or image, the brown color values
of the pixels in each sample will be estimated wusing the
saturation values of the pixels. The images will be analyzed
using Image Pro Plus software (version 9.3b, Media Cybernetics,
Inc., Rockville, MD, USA). RGB color values were converted to
L*xaxbx (CIELAB 1976) using the ‘rgb2lab’ function in the Image
Processing Toolbox in MATLAB (version R2017b, MathWorks,
Natick, MA, USA)

3) Turbidity of cooking water/Total soluble solid contents
(Cooking loss)

The whole wheat noodle was cooked in boiling water for 8 min
and passed through a 100 mesh sieve, then cooking water was
collected in a beaker and cooled for 3 min at room
temperature. The absorbance change of cooking water from
noodle was measured at 675 nm using a UV-Vis
spectrophotometer (Beckman coulter, Inc., CA, USA). Cooking
loss was defined as the amount of solid substance lost into
cooking water during 10-min cooking period. The cooking loss
was expressed as the ratio of residue weight Iin the cooking
water to the weight of the noodle on dry weight basis. The
cooking water was collected in a beaker, and dried in an air
oven at 98 C for 24 h. The residue was weighed and reported
as the percentage of the starting material.

_‘|2_



ot 59 #£40] H}=m7} (Sensory evaluation)

Sensory evaluation will be conducted to determine effects of
hydrothermal and pressure treatments of wheat bran on noodle
product quality and sensory attributes via a trained panel using
descriptive analysis. Through descriptive analysis, the sensory
attributes of noodle will be identified. The sensory profiling will
be performed by a trained descriptive panel consisting of 10
panelists. Ten one hour sessions will be provided to the panel
members for them to acquire intensive and generic descriptive
analysis technique. The trainings will include several reference
samples of noodle products in commercial market. As panelists
taste noodle products, specific differentiating descriptors on
noodle will be developed to profile the sensory characteristics'.
The formal test will be performed in a randomized complete
block design. Each sample will be tested twice by each
evaluator or panelist though morning session (11:00am) and
afternoon session (2:00pm). Each sample will be presented at a
time to each assessor or panelist at room temperature under
incandescent light in individual booth. The order of sample
presentation will be completely randomized across sessions. The
cooked noodle (approximately 22 to 25 g or 5 strands (per
strand, length 30cm) will be presented in 4-oz sealed plastic
cups with 3-digit code (1-PETE PL4, pat. No. RE 28727). The
sample will be served at room temperature after 5 mins after
cooking. Panelists will rate on unstructured, unipolar 15cm line
scales by electric ballot and data will be collected by
Compusense Five software program (version 5.6, Compusens
Inc., Guelph, Ontario, Canada).

“It will be tested the overall noodle sensory perception with the
change of time. Asian noodle type is used with soup. However,
changing of attributes on noodle by time after cooking will be
affected for the evaluation.”

_13_



For sensory training, the procedure is provided at the end of
protocol and PPT 1is prepared for panelists. The lists of
materials will be provided at the beginning of training sessions.

— S
- | RN

—— §
=

i :
<USDA-ARS, Beltsville #5947}
Fu] >

< AME ATRL>

1) Work Flow of Sensory Evaluation :

Raw noodle (5 strands: 30 cm length) will be approximate 10 to
12 g. Cooked noodle will be 20 to 25 g. Noodle (~70 strands
noodle, 150g) per session will be cooked in boiling distilled
water (1800 mL, D.W) for 8 mins. Using two stoves, one will be
used for cooking and other will be used for boiling water for
next cooking. The cooked noodle in cooking water into a
strainer. The volume of left water will be measured and
recorded using measured cylinder. The cooked water will be

measured for total solid contents and turbidity. The noodle in a

_14_



strainer will be rinsed and cooled by soaking the noodles in
D.W. (300 mL, 25 C) for 10 sec. The rinse will be repeated in
same amount D.W. Both the rinsed water will be measured SSC.
The weight of cooked noodle will be measured. The value will
be recorded for swelling index.

Lists

D. W. : 2400 mL X 12 =28.8L

Measuring cylinder: Maybe we do not have 3000 mL measuring
cylinder. 3 of 1000 mL cylinder

Timers: 3 timers

2 pots

2 strainers

Refractor meter

Weight balance

2) 29 22 AF W (Serving method)

Noodle (~25g or 5 strands noodle) per panelist will be served
for both sessions.

Lists

120 4-oz plastic cups with lids: 3 digit code labels:
Napkin

20 tasting spoons

20 water rinse cup, 6-0z size

Gala apples for cleansing mouth (about 12 apples)
10 serving trays

20 large plastic cup (spit cup)

water serving pitchers

napkins

Reference set

_15_



Cooking of noodles : 8 min and cooling time 10 sec (serving

one by one).

Morning/Afternoon  session: 11:00am/2:00pm for sensory

evaluation

Cooking start time on noodle

Time to get sample to panelists

3) 2 =5 s F7rE A Hd & 2AE (Time line to train

panelist for sensory evaluation)

Sun Mon Tue Wed Thu Fri Sat
Jan Jan Jan 07 Jan Jan 09 Jan Jan
05 06 08 10 11
1t/274 sessions 3rd /4t
of Training Time: sessions of
2:00 to 4:00 pm Training
Jan Jan Jan 14 Jan Jan 16 Jan Jan
12 13 15 17 18
5th /6™ sessions 7t /8th
of Training sessions of
Training
Jan Jan Jan 21 Jan Jan 23 Jan Jan
19 20 22 24 25
9th /10™ sessions Practices
of Training
Jan Jan Jan 28 Jan Jan 30 Jan Feb
26 27 29 Sensory 31 01
evaluation
Morning
session:
11:00am
Afternoon
session:
2:00am
O X AVJ(EA & dA AdA )= Qs oid Edold %

_16_
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4) Work flow and task during evaluation

Methods

Task

Charged person

Sensory
evaluation

Making
e-ballots
Computer
setting-up

Sensory
Training

Collect
data
Data
analysis

Cooking
and serve

Texture

Firmness
Blade test

Elasticity
Tensile test

Cooked
noodle from
kitchen to
texture room
will be
delivered by
Dan

Image
analysis

David or Ms.
Sim

Setting
Camera in
texture room

Chemical
composition

Total
soluble
solid
/Turbidity

Swelling
index

The ratio of
water
displacement
of cooked
noodle
divided by
water
displacement
of an
equivalent
amount of
uncooked
noodle

Purchase

Material for
training
session

Eunhee Park
Ms. Sim

Eunhee Park
Ms. Sim

-Tensile test
-Firmness using
knife blade

Cooked noodle
delivered from
kitchen to

texture room.

Ms. Sim
Eunhee

Steven Rauch

_‘|7_



2. 88 =5 A+ A

ﬁw‘i 2} 9 9K(results) U=59 R puffed>
autoclave,extruded> jetcooked,untreated> roasted <02 =9QiC}.
=4 T™©ItoA =, tensile testo]A] untreated?t roasted & 7i9] A=
of Umx Aelpuct EAsMoz 9o A uUepdoh
compressive testo]A]&, Maximun compressive force(g) 7*8
untreated noodle°] Yo{A] A z|7to] vlsl 7MY =2 w2 UEUIS
extruded?}t roastedxg] A7} 247 I HE o|9th Maximum
stickiness force(g)#r& untreated>extruded>puffed>jetcookeds0] 3}
o} ga" 1799 WESo WSEY WoloMs, 17718 £4
diste B7HE AlRdstRed I d, =4, 30 A
(overall acceptance)o|t}. = I-5H7HA] 25 4o AhEZY
puffed?} roastedd 2| t7} T A2 =0] Hlg] FoljAdo= =0,
dFH(wheatiness)o] YA A2|tzof vl =7 UYEET. ®HO| Of
122 Jr(Glossiness)= EA8] W72 A7 UHA] A2+ iy
22X 7 7P Ge S UEUo] €X]2]7F cooked noodle®] #®H
540 92 4% 102 ZRAME QL FSH 249 BHE jetcooked
7F 7HAF ofEsHR] O 2 UERG1, untreated?t autoclavex 2]+t
© A hRR REt USleh BEEAOIN FFE Aol s
LERH attribute® ohUQl color+= puffed’t 7 %ISHal, roasted,
autoclaved>untreated > extruded >jetcooked &0 2 UEFITE

rlo >\1 i

Table 1. Composition of whole wheat white salted noodles

Bran Un- Auto- Jet-

Roasted Extruded Puffed
treatment treated claved cooked
Flour
moisture(%) 13.10 12.73 12.23 12.85 13.10 12.55

(o)

Flour(%), o 85 85 85 85 85
commercial
Bran(%) 15 15 15 15 15 15
NaCl 40 40 40 40 40 40




solution(m)

- A A W] oE wr|go Lugw W
bran)~13.10(untreated, extruded)®% ©o]il, EWUZpr AR Al A
& W(White flour) 85%°] 7FEA2lS Leldt WS 15%HS
A7tsto] A x5ty on, NaCl 8982 40 mL A

Y= 12.23(roasted

O-]

Table 2. Cooked noodle weights and total solid contents and

turbidity of cooking water

Noodle Total solid contents o
*TR . Turbidity(625nm)

weight(g) (dry oven)

1 283.23c 0.80b 0.76e

2 294.47b 0.88ab 0.83c

3 275.31d 0.97a 0.89a

4 282.20c 0.88ab 0.86b

5 297.84b 0.85ab 0.81cd

6 305.58a 0.90ab 0.80d

« (TR; treatment) 1-untreated, 2-autoclaved, 3-roasted, 4-jet-cooked,
extruded, 6-puffed

=, puffedﬂﬂﬂ 2712 15% F7iet &

al
297.84, 294.47 goi HE o|gon, Fxg ¢

E9aL, BRI 0.60%
b rth Rejao) grt x40 FnYPE A OEIA
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roasted A2l7o] =4 xR2]p7F 0.892 7P =L, FA2SF
0.76C.2 7}AF ootk

untreated autoclaved  roasted jetcooked  extrusion puffed
sheet
Cooked
noodle
sheet

Fig. 1. External appearance of raw and cooked noodle sheet

- 9 AR
2] X(raw, upper)t zxe]

< S8 AES Wz Adsty] A ©A,
S (cooked, lower)Q] A}Xlo|Ct.

=

Table 3. Color of raw and cooked noodle sheet

AEO] =

Raw noodle sheet

Cooked noodle sheet

*TR L a b L a b
1 54.69¢ 8.34c 20.99¢ 53.21b 7.14b 16.37b
2 51.41e 7.27e 20.18d 47.63d 6.74c 14.54c
3 52.29d 8.57b 23.42a 47.48d 8.4ba 17.38a
4 59.53a  7.45e 21.12c¢  54.51a 7.14b 17.59a
5 55.20b  7.85d 21.65b 51.68¢c 7.28b 17.11a
6 41.19f 9.23a 19.92d 38.92e 7.0Z2bc  13.51d
= (TR; treatment) 1-untreated, 2-autoclaved, 3-roasted, 4-jet-cooked, 5-

extrusion, 6-puffed

G2 A= AR
7|2 =0 o] =2
wAstA=d, =9
=L, c}

oF HAGO] Extrudedfﬂa 22 A EOQ]
54512 7}&F =9r7, puffed A2]79 9
41.19, 38.92% 7} Uitk AMg = &

2] 2] 9.2308 x2ZLZE0

Folol T, 2]}

R
FUR40) NEZS
L=
| .

MM (a), &

ol
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jet-cooked®@] Zrol 7.27, 7.452 7} HQkth R2] 20|+, roasted
=20] Zro] 8.452 7}AF =9F311, autoclaved =4~ {fo] 6.742 7HA+
it} G = Re|o=, roasted =47t 23.42% MY =944,
puffed =247F 19.922 7F&F Joith. R2] 30| roasted,
jet-cooked, extruded A z]5+7F 17.11~17.59=2 EA|AQl £.9] ¢glo]
M =2 WS UEWIAL, puffedto]l 13.51= 7hg Wit ofet
22 AR Aabe HidE2 ol AAISE Hs BoF At A =7t
Xl

qa oligolct.

Table 4. Textural properties of whole wheat noodles [Letters
represent LSD comparisons (o = 0.05)]

Single noodle tension

Maximum Spring constant
Treatment tensile force (g) P g/ min) 8
1 untreated 26.0 A 0.608 A
2 autoclaved 22.7 B 0.440 C
3 roasted 26.6 A 0.530 ABC
4 jetcooked 22.7 B 0.526 ABC
5 extruded 22.6 B 0.556 AB
6 puffed 22.6 B 0.465 BC
Three parallel noodle transverse blunt blade compression
Maximum 1fgde§r Meximum uﬁ;}rggr
compressi compressi stickines stickiness
ve force on curve s force curve
8 (g mm) () (g mm)
1 233 A 249 A 83 A 24.0 D
2 199 D 211 DE 129 C 55.7 BC
3 215 C 216 CD 155 D 78.6 A
4 204 D 225 B 139 CD 66.2 B
5 222 B 220 BC 107 B 46.8 C
6 203 D 207 E 123 BC 54.7 C

- &g st EdZ0] 548 271X EAJ(Tensil, blunt knife blade)S
= st 71H9] tensiongt FA2]7LQ} roasted A
9] Zro] UrDW Ae]to]] vlsff FAMCRZ Qou|stA =kl Lo
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Al 47HA] A2le] e 22.6-7 g0 e UEhjgich 24 A shet
2 st =il bladeE ©]&%t compression F7JoXA+=,
Maximum compression forcegfo] FA2]FoA 233 g & 7H =
Al UEPEAL,  extruded A94t7F 222 g2 1 FE ol
autoclaved, jet-cooked, puffed A 2]t= ZFzF 199, 204, 203 g&
UEMH QI Maximun stickiness force #f& B2x2]LoJA| 83 go &2
7P Wil jet-cookedyt roasted’t 139 glF 155 g2 =A UERG
o} olet e 249 Aol Br1ge AxE &% L FR0| wt
Ax Fpoldel 24stols Uehd 4 98-S Ut E3t, DA
2] 79 Ax2lE stx] b Wrlgo] ChE AxE MA@ AMRE
Ag]tol vls] 555 W=3=S W, tensile force?t 2 22 =Qlst
AtHroasted A 2]+ A|Q]). tensile test?} OFEHZFAIZ  blade
compression testo]A] FX2]+9] maximum compression force
ol 7Hg =ot=dl. €A E s ¥ Trle= AVIeIA7] tEe
2 sttt ¥ 2, Maximum stickiness{r2 A2t %°f 7}
A RUE, ol 22 EAAE EAYE SHA A] ™ol 29 &
T304 BEEHE &&5=0] OE A= vls] A% o=
A2 =] i

Table 5. Sensory Panel Mean Scores [0-10 scale, letters
represent LSD comparisons (o = 0.05)]

Uniform  Smooth Glossi

-ity -ness -ness
untreated 6.5 B 50 BC 49 C 76 BCD 4.7 C
autoclaved 7.1 AB 53 BC 57 BC 81 ABC 58 B
roasted 7.1 AB 63 A 6.2 AB 85 AB 66 B
jetcooked 5.5 C 46 C 58 B 70 D 3.7 D

extruded 69 AB 57 AB 6.0 AB 74 CD 43 CD

puffed 76 A 66 A 67 A 89 A 84 A

Firm Wheati .
—ness —ness Roasted Bitter Aftertaste

untreated 5.1 ABC 58 CD 34 C 1.2 BC 3.2 B
autoclaved 4.4 C 6.5 BC 3.8 C 1.1 BC 3.7 B
roasted 54 AB 76 A 57 B 19 B 5.7 A

Treatment Opacity Color

Treatment

_22_



jetcooked 45 BC 56 CD 29 C 1.1 BC 3.5 B
extruded 5.7 A 53 D 3.0 C 0.9 C 3.2 B
puffed 4.4 C 75 AB 7.2 A 3.0 A 6.3 A

- 38 @58 53SF sensory evaluationg XIs§Z 1}t Uniformity
M= puffed XM277F 7P =2 & UERHQIL, autoclaved,
extruded, roasted A 2|37} I HE o] OH, jet-cooked?] Zro] 7t
A} rorct, SmoothneSSOHHE jetcooked& 2] L7} 71 Zho] yror=g],
untreated®} FAFSH £+E0]91 00, roasted?} puffedofA 71 3fol =
Ao, o= Alas & Smooth ¢ 549 A=t %%&2 YUt
Opacityoﬂl\ih puffed, roasted A2]t7F 71 =& FS UEHYo] &
He 7t 7MYt =9F1 jetcookedo] EAAOC R 71AF Yo}, BEEWL I}

Ay ke s oF & 9l9lth extruded@t untreatedT SASHA He &
29 UFERIT}. Colors puffed A2 70]4 7H4 %9k, autoclaved
@} roasted’t 1 HE 0|91, untreated, jetcooked I extruded &
oz yopi=t], ol MAAE & BUtE A O}MUr. Glossiness
+ untreated A2]LofA FAM LR FOJU|sHA F2 Zo= UERY
C}. Firmness#t2 puffed X257} 7H&F Qa1 extruded A 2]5:7F 7
A=A YUERJth  Wheatiness=  extrudedX|2] 7} 7H& WQkw
jetcookedy} untreated® ©0|2} H|&SE £Fo0|9)O00, roasted?t
puffed’t A2j4+ 5 BAXC=Z 7M7) =4t Roasted+= puffed 2|+
7t 7V =L, roasted?t L HE oldlen, UHA] A4t M R
orc}. Bitter ®St roasted Y 2L 7432 UERJ 1, Aftertaste™
0|9} [AFSHA puffed@t roasted A2{4t7F UYHA] A8 SAA

oz glo] &9t

—|—‘O.c|).|l.

Fig. 2. Correlation between textural and sensory evaluation.

(1) Texture?]
Chewforce( =
syt sensory
evaluation9]

firmness+
R?=0.3984%0
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Table 6. Results of simple statistics from textural and sensory evaluation

Simple Statistics
Variable N Mean Std Sum Minimy  Maximu Label
cvV m m
MI—SI;FS’Perme 12 325 041 3901 265 386 MIstipperine
M2 Firmness 12 4.92 0.63 58.98 3.93 5.80 M2_Firmness
M3—Uf;f°“mt 12 647 042 7762 578 700 M3-Uniformi
M4—C1;ewmes 12 448 053 5370 3.8 541 M4 Chewines
M5—G§Smmme 12399 035 4784 322 447 ~ M5 Gummin
M6 _QGrittiness 12 3.57 0.77 42.89 2.54 5 M6_Grittiness
M7_Acceptab 15 719 064 8526 548 781  M7Acceptd
ility ility
chewforce 12 21255 1250 2551 19825  235.19  chewforce
Carea 12 22131 1463 2656 20479  249.82 Carca
Stickforce 12 -12249 3245  -1470  -1855  -65.03 Stickforce
Stickcurve 12 5417 2380 65009  17.92 10641  Stickcurve
Tesnsil 12 2353 197 28239 21 26.85 Tesnsil
Tarea 12 77660 13808 9319 55044 1031 Tarea
Tslope 12 053 008 635 0.40 0.65 Tslope
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Table 7. Pearson Correlation Coefficients of textural and sensory property cl

Prob > |ré under Ml M2 M3 M4 M5 Me G 7 Accep chew  underch

0= slirll)gses_ri- Fr;erzrsﬁs Ur_litf}?_ m Chgs‘;ﬁn Guérslgﬁin rit;gle tability force  ewcurve
M2_Firmness -0.21 1.00
M2_Firmness 0.52
M3_Uniformity -0.78 0.13 1.00
M3_Uniformity 0.00 0.68
M4 _Chewiness -0.40 0.66 0.39 1.00
M4 _Chewiness 0.20 0.02 0.21
M5_Gumminess -0.46 0.32 0.60 0.65 1.00
M5_Gumminess 0.14 0.31 0.04 0.02
M6_Grittiness 0.55 -0.23 -0.81 -0.41 -0.51 1.00
M6_Grittiness 0.06 0.47 0.00 0.19 0.09
M7_Acceptability -0.27 0.55 0.56 0.47 0.54 -0.56 1.00
M7_Acceptability 0.39 0.07 0.06 0.12 0.07 0.06
chewforce -0.19 0.63 0.06 0.62 0.57 -0.12 0.38 1.00
chewforce 0.56 0.03 0.84 0.03 0.06 0.72 0.22
underchewcurve 0.19 0.23 -0.25 0.40 0.18 0.20 0.01 0.78 1.00
underchewcurve 0.56 0.46 0.43 0.19 0.57 0.53 0.98 0.00
Stickforce -0.04 -0.06 -0.10 -0.09 0.23 -0.06 -0.01 0.53 0.43
Stickforce 0.91 0.86 0.75 0.78 0.47 0.86 0.98 0.07 0.16
Stickcurve -0.06 0.09 0.17 0.20 -0.21 -0.05 -0.01 -0.50 -0.41
Stickcurve 0.86 0.77 0.59 0.54 0.50 0.87 0.97 0.09 0.19
Tesnsilstrength -0.37 0.28 0.15 0.38 0.20 0.16 0.29 0.36 0.31
Tesnsil 0.24 0.38 0.63 0.22 0.54 0.62 0.36 0.25 0.33
Tarea -0.16 0.04 -0.01 -0.08 -0.02 0.32 0.22 -0.01 -0.08
Tarea 0.62 0.89 0.98 0.79 0.94 0.31 0.49 0.98 0.80
Tensile central50 percentile 0.04 0.52 -0.11 0.70 0.38 -0.13 0.14 0.80 0.78
Tslope 0.91 0.08 0.73 0.01 0.23 0.69 0.66 0.00 0.00
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Table 8. Results from the panel’s training
%

% %

Sample Sucrose %;té"éc NaCl sweet sour salty
232 5 0.1 6/6 7/4.5 0/0
715 5 0.2 4/5.5 8.5/6.5 0/1.7
115 10 0.1 9.5/8.5 4/3.4 0/3
874 5 0.3 6/5.5 0/0 6/6.5
903 5 0.55 7/6.7 0/1 9/9.5
266 10 0.3 11/8.5 0/2.5 0/4.5
379 0.1 0.3 0/0 9/6. 4 9/5.3
438 0.2 0.3 0/0 10/10 6.5/5.5
541 0.1 0.55 0/0 6/5.5 11/8.35
627 5 0.1 0.3 5/5 3.5/3 5/4.7
43 10 0.2 0.55 8/7.59 8/8.67 9/4.17
210 10 0.1 0.3 9/6.65 4/4 6/3.83
614 5 0.2 0.3 3/2.83 9/4.75 8/4.6
337 5 0.1 0.55 4/5.41 6/7 11/8.24

— 7|25 (taste)of] TSt ltﬂil ois] Hd=9 Zuk]: ool &9

WEolA L Tte) gul/gsue S0 off Agoz St Buo|

ol

Table 9. Development the terms and intensity for the
appearance of noodle

Appearance Count Anchor term
Appealing 8 bad to good
Color 3 light to dark
Glosiness 8 none to glossy
Opacity 7 none to opaque
Jisual teture of g sof 10 firm
Speckledness 6 not to speckled

— T4 AUEY YL 8ol L = A%
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The result of survey on texture attributes 01/23/20

Fig. 3. The result of survey on textural attributes

_28_

LN oM



Eigenvalue 20 40 60 80 ' : Sample
130006 . | al ® 102
9.2911 N | | 5 752
460830 ¢ ! i ¥ 836

: ® 903

Component 2 (34.4 %)

;I ’
-4 -2 0 2 4
Component 1 (48.5 %)

752: green tea, 102: wide, 836: buckwheat, 903: potato

Fig. 4. 4 38 ABZIAFE, 55 A FHE 24

_29_

Component 2 (34.4 %)
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Table 10. Development the terms for noodle’s appearance

: The degree to which the visual quality of noodle surfaces looks

Left Right
Light (color) Dark (color)
Very coarse (smoothness) Very smooth
None (translucency) Very much
None (glossiness) Very much
None (speckledness) Very much
None (stickiness) Very much

* Taste and smell 3 of your products. Remember to rinse
your mouth with water between each product tasting. Try
to find some of the descriptions mentioned here : Smell
and aromas: white flour, cereals/bran, grilled/caramel

crust, ripen wheat: slightly sweet cereal note, roasted malt
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Table 11. Descriptive
trained panel

analysis, Ballot for asian noodle by

Property Within

Category Definition
Appearance
Col
unif(())r?rfity Evenness of color on the sample surface
Smoothness Smoothness on the surface of the noodle strands
. Amount of light reflection or shine on the surface of noodle
Glossiness
strands
Opacity Visibility through noodle strands
Presence of visible or spotty particles on the surface of
Speckles noodle
Color Degree of dominant color
Acceptability The degree of acceptability (from bad to good) how well the
sample is liked in terms of appearance
Mouth Feel
Slipperiness Degree of which the product slides over tongue
Firmness, first The force required to compress the sample between the
chew tongue and palate
Umfggg \gg]’ 10 Degree to which the sample is even throughout
Chewiness, 10 The energy required to chew a solid food into a sate ready
chews for swallowing
Gumminess, 10 The energy required to disintegrate noodle to a state ready for
chews swallowing
Gritti Loose particles felt on mouth surface and teeth with tongue
rittiness
when swallowed
1 The degree of acceptability (from bad to good) how well the
Acceptability sample is liked in terms of texture)
Flavor
Wheat; The aroma associated with standard flour and whole wheat
eatiness flour
Sweetness Fundamentaltastesensationofwhichsucroseistypical
Roastedness The odor impression of bread after baking/heating
/toastedness
Salty Fundamental taste sensation elicited by sodium chloride
Bitter Fundamental taste sensation of which caffeine
Aftertaste The aftertaste sensation in the mouth
Acceptability The degree of acceptability (from bad to good) how well the

sample is liked in terms of flavor
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Overallhfating The degree of acceptability (from bad to good) how well the
quatity sample is liked in terms of overall eating quality

Practices on textural attributes 01/21/2020

BAnima craker W Gummibear

15

[
[T+

(=]

(¥4

ar

i

Fig. 10. Textural attributes

Cracker ¥ Gummy bearZ =4 E4 Ij
Al =74 540 st 445825 st g S4d= FAAA
(fracturability), gl d(chewiness), ZAd(gumminess), A%
(hardness), S XX (cohesiveness), A XM (viscosity), et g
(springiness), B Ak (adhesiveness), ®©Z(bounce), A3/d
(chewiness), & A(coarseness), 1A (cohesiveness), AWUA
( o &t

(

e

? =1 =
denseness), O] &+ d(slipperiness), £E34(smoothness), &34
springiness), %7(uniformity), A3 FLAd(uniformity of

chew)

Table 11. Definition of sensory evaluation's terms for bread
(FrAt=)

Attribute Descriptive definition and Reference
anchor term

Appearance
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Intensity Uniformity The uniformity of
of color distribution of the color on
crust(skin) crust(Uneven/Nonuniformed to
Even/uniformed)
Intensity Smoothness ~ Smoothness on surface of
Acceptabilit crust(skin)
y (Wrinkles free to Wrinkled)
Color of The color of crumb White bread: 0-10
crumb (White to Whole wheat)
Acceptability Opinion of appearance
of (Bad to good)
appearance
Touch by
finger
Intensity Springiness It is the elastic recovery Rye bread: below
that occurs when the 40
compressive force is removed. Soft wheat bread:
As sensory attribute it 70-80
indicates analysis between
thumb and forefinger: recovery
speed and % of  recovery as
sample returns to original size
and shape after partial
compression between fingers.
(No recovery to Springy)
Mouth
feel(Texture
)  without
broth
Intensity Slipperiness ~ Degree to which the product
slides over tongue (slippery to
sticky)
First Chew
Intensity Firmness The force required to
compress the material by a
given amount indicating degree
of force required at first
bite by the molars to penetrate
sample. (Soft to Firm)
During
Chew
(10 chews)
Uniformity Degree to which the sample
is even throughout (None to
Even)
Chewiness The energy required to chew Place sample in

a solid food into a state
ready for swallowing. It
indicates rubbery texture  of
bread during mastication.
(None to Chewy)

_38_
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Residual
Intensity

Acceptabilit
y

During
Chew

(10 chews)

Intensity

Intensity

Gumminess

Qrittiness

Acceptability
of texture

Moisture
absorption of
bread

crumb

Springiness

Cohesiveness

Coarseness

The energy required to
disintegrate noodle to a sate
ready for swallowing

(not sticky to sticky)

Loose particle (Feel mouth
surface and teeth with tongue
product is swallowed)

(None to Gritty)

Opinion of overall texture
(Bad to Good)

Amount of salivary absorbed
by sample during chew down
perceived as the degree of
change in mouth  moistures
(Dry to Wet)

It is the elastic recovery

that occurs when the
compressive force is removed.
Degree of force used was
less than that required to
compress the bread beyond
linear viscoelastic ~ portion.
(No recovery to Springy)

The strength of the internal
bonds in the sample indicating
masticatory analysis for degree
to which mass  holds
together at the most extreme
point during the mastication
process. (Loose to
Deforms/Cohesive)

They type of particles as

to penetrate a
gum drop in 0.5
seconds, evaluating
the number of
chews  required
to reduce the
sample to a state
ready for
swallowing.

Place sample in
the  mouth and
manipulate with
the tongue against
the palate,
evaluating the
amount of
manipulation
necessary before
the food
disintegrates.

White bread:80-85

Rye bread: below
40

Soft wheat bread:
70-80

Rye bread: below
30
Prezilla:40-50

Korean rice cake:
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related to geometric 90-100
characteristic (amount of small,

large particles between teeth

during chew).

(None to Many)

Flavor
(aroma and
taste)
Intensity Floury/Whole The aroma associated with Flour: 0(Steam
wheat standard baking flour and ball of 1 cup
wheat. flour and "2 cup
(Floury to Whole wheat) water
Whole
wheat:100(Steam
ball of 1 cup
Whole wheat and
%2 cup water)
Intensity Yeasty/ferme Odor associated with Natural yeast
nted aromatic natural yeast
Sweet Fundamental taste sensation

of which sucrose is typical
(None to Strong)

Sour Fundamental taste sensation
evoked by acids, e.g., tartaric
acid (None to Strong)

Salty Fundamental taste sensation
elicited by sodium chloride
(None to Strong)

Bitter Fundamental taste sensation
of which caffeine or quinine
are Typical (None to Strong)

Aftertaste The aftertaste sensation in
the mouth
(None to Strong)

Acceptabilit Acceptability Opinion of overall flavor

y of flavor (Bad to Good)
Acceptabilit Acceptability Opinion of overall (Bad to
y of Overall Good)

3. Experiment of Vitamin C Quantification(H|E}9IC AHFAH)
2019.12.16.~

HPLC Ascorbic Acid Extraction and HPLC Protocol adapted from

Bartoli et al 2006 and Davey et al 1996
Version #4, May 22, 2013 (Livsey)
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7}. Solutions:

5% metaphosphoric acid [Extrn Soln.]
(50 g/L) made fresh daily

5 mM DTT (7.71 mg/10 mL) made fresh daily

150 mM phosphate buffer plus EDTA pH 7.4
[Reaction soln.] made fresh daily

0.150 mol/L KH2P0O4x136.09 g/mol =20.41g/L of milliQ H20
(10.205 g for 500mL)

0.005 mol/L EDTAx372.24 g/mol=1.861g/L of milliQ H20 (930.5
mg for 500 mL)

1) Add KH2PO4 and EDTA to approximately 950 mL H20
2) pH to 7.4 with KOH
3) Take to 1L with volumetric flask

8.5% O-Phosphoric acid (50mL) - 5 mL of O-Phosphoric acid
(85%) made fresh daily

Mobile Phase Prep - (1 L) 100 mM KH2PO4 monobasic (pH 3.0)

0.100 mol/L KH2P04%x136.09 g/mol = 13.609 g/L of milliQ H20
(27.22 g for 2 L)

1) Add KH2PO4 to approximately 950 mL of MilliQ H20

2) pH to 3.0 with 85% O-Phosphoric acid

3) Take to 1 L with volumetric flask

4) Vacuum filter through Millipore 0.22 um Durapore membrane
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filter
L}. Standard Preparation

Standard must be made up fresh every 3-5 days. They can be
kept in the HPLC sample chamber at 4°C and rerun daily to
ensure areas remain constant. Solutions can be kept in 'fridge
(3-5 days) and standards prepared as needed. If changes are
made to the HPLC system or areas are inconsistent or
unexpected, a new standard solution should be prepared. AA
will degrade and a decrease will be seen in the areas after 3-5
days.

Must be prepared in dim light to prevent degradation.
Standards must be made up in 5% metaphosphoric acid. [Extrn

Soln.]

C}. General Guidelines for standard prep.

Weigh out in beaker. Dissolve L-Ascorbic acid in a small
amount of 5% m-phosphoric acid. Transfer to col. flask. Rince
beaker with the acid several times then take to final volume.

2}. Standards
L-Ascorbic acid (10mg/50mL Extr'n Soln.)

Stock(mL) 5% m-PO4(mL) Conc.(ug)
10 0 200
5.0 5 100
2.5 7.5 50
1.25 8.75 25
0.25 9.75 5
0.125 9.875 2.5

Concentrations must be corrected for actual amount weighed

out.

(10 mL final vol.)

_42_




0}. Extraction Protocol

Procedure to be completed in dim light with meta-phospgoric
acid with tissue extractions kept on ice.

1) In 50 mL cent. tube, grind 1.5 g of fresh tissue, in a
container of ice, in 10 mL of 5% metaphophoric acid with
Polytron at speed 12 for 30 sec. Wash with 2.5 mL twice.,
Disrupt sample for 30 sec. on Fisher sonic dismembrator at
35% power.

2) Centrifuge extracts at 4°C for 15 min. at 15,000g. Remove
supernatant to 2 mL microfuge yube and spin at maximum for
8 min.

3) In 13 * 100 glass disposable tubes set up the following

reactions:
ReactionProcedure
Reduced (Free)AsA Total AsA
Standard(200uL)
Extract(200uL) Extract(200uL)

l l l
(Reaction Buffer) (Reaction Buffer) (Reaction Buffer)
PO4/EDTA buffer PO4/EDTA buffer PO4/EDTA buffer

(1mL) (1mL) (1mL)
l l l

Water (200uL) 5 mM DTT(200uL) Water (200uL)

l | !

Voltex Voltex Voltex
l l l

Incubate 15 min In Incubate 15 min In Incubate 15 min In
the dark the dark the dark

l l !

8.5% O-PO4 (100uL) 8.5% O-PO4 (100pL) 8.5% O-PO4 (100uL)

l | !

Filter into HPLC Filter into HPLC Filter into HPLC
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vials vials vials
Remember: STD concentrations must be corrected for the

actual amount of ascorbic weighed
TOTAL ASCORBIC ACID-REDUCED ASCORBIC
ACID=DEHYDROASCORBIC ACID

H}. Calculations:

[(Sample area (mAu)+intercempt)/slope)] X [(wt of sample used
(g)) x (adjustment for water wt.(%))+(dilution vol.(mL))]

Wt of sample used(g)
= pg/gfw

Conversion from pg/gfw to mg/100gfw
(ng/sfw)X(1mg/1000pg)X(100g/1g)=mg/100gfw

Example: See "SAS spinach_2_2012"

[(285.07+7.07590)/6.1341]X(1.5x0.95)+15

—————————————————————————————————— = 521.51 ng/gfw
1.5

521.51 pg/gfw X 1/1000 X 100/1 = 52 mg/100 gfw
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= ZAAIZ 9 Atto] wlebel C g3 BA Aa

200 1384 o

100 6893 1500 ——

=6.9419x - 6,097
50 3332 P L /
25 1632 1000

5 326 /
2.5 16.4 500

. 1/
0

50 100 150 200

BB
Sample  Rep Mass Ext Vol Moisture Total Area Reduced A/ Intercept Slope Tot: a_ Reduced A: Dehydro Asa
Purple 1 12.5894 100 0.8 383 235 -6.097 6.941 JA:(E 21.9 18.6
Purple 2 11.2384 100 0.8 51.8 19 -6.097 6.941 63.9 | 18.0 45.8
Red 1 10.8452 100 0.8 27.2 6.9 -6.097 6.941 1305 1.2 29.3
Red 2 10.7799 100 0.8 49.7 36.7 -6.097 6.941 63.3 | 44.4 18.9
White 1 9.4292 100 0.8 284 14.9 -6.097 6.941 36.6 | 14.5 22.2
White 2 11.665 100 0.8 372 293 -6.097 6.941 42,0 ". 313 10.7
Russet 1 10.3355 100 0.8 435 10.1 -6.097 6.941 56.4 | 6.0 50.4
Russet 2 10.1697 100 08 52.3 33.7 -6.097 6.941 708 | 423 28.5
Apple 1 10.2903 100 0.8 1.3 0 -6.097 6.941 18 -9.2 111
Apple 2 10.2783 100 0.8 7T 0 -6.097 6.941 24 -9.2 11337
— Jut Afo]=o] ZxtolA Pt = FaFg UER (56.4~70.8 pg/gfw)

© EHEF uhAbY 2 ST oM WES YBOZ 2 B Sl &I
7}.  Stephen. R. Delwiche : Estimating percentages of
fusarium-damaged kernels in hard wheat by near-infrared

hyperspectral imaging Journal of cereal science 87 (2019) 18-24

impact factor 2.452

A7 : Fusarium head blight (FHB)= %o d&& U|X|+= 74
AutA Fgo] AYor sy A AUE I3 @9 & Aty 7hE
of =/4o] %+ UolA&E4l, gi2AYE s ABibe FEe. Ate 5
QFoll gt R FARMY FI7F FRMAbolo] @APF HAS. 2 A=
78 @0l hyperspectral o]0]4]2 ARg-sto] Hol= Z1HCt ¢ 71 o}
Aro] ML o]gfste=d|, 4709 TAH1100, 1197, 1308 T 1394 nm)o]
A ZF Gl Yy g0 viite ghg T|gte g I
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AAtol A HSI o]u]Ale] sizAlgh éﬁoﬂ% &
A S 78 2 7le2 AteaRol Adgsts 71sol matd.
o] x7] HSI A4+ FFolo ZE" I HEoA JFo] F
(Penicillium, Aspergillus,Fusarium)?] &3}, 29 & AHd |
= A A 380 B 28 €5)2 28 YUY AR =
5 % At o) 25 &4 gAE Aok AHE. Lol EAelg AE
st HSI 8tAF A4Lol+= Shahin and Symons(2011), 7i4th A%
=4 Q2 "o 8007F HEE FAlYE &4 AIREE M9 1Fo=
A

QEW, ?EKHJ ﬂ?%
(@)

HSI ool 8 744 a4 A5 AMEste AA| XJ%PEE 92% =
2% vt & AgeaE2 PC Ao oAl 6719] o4t mH(484nm,
567nm, 684nm, 817nm, 900nm % 950nm)S AFESHS T 92%= &
A2 9=, Shahiny} Symons® 400-1000 nm 9gdat 2 H1L9]
940-1659 nm FAL Zrzk 92-93 %L} 93-97 % A== ERHCE
dr) A7 FEer ot o £

HSI Aut= 37] &% 4719 oA dejg A= s AdE"
7%1 A AHElI0] 712 goF ZAAL Ax}o] Agtr WO7IK] FDKES #=A st
Ae. F7PH o=, fusarium /43 deoxynivalenol HWAY Afo] A 9]
Ao, ER7I% 29 oE AHEY a2 &d Ade

o]

N

r

|1

915
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Ago] e mAe] Ha
1100, 1197, 1308

1394 nm)g A@sto] AR Ynk FARIE &4 U PR by, 27
=

1. A+e] e/
O 238 7I=2 4. AsE &4, AL d5Hd 5 B2 &
oA ZG7 AME FolH, o FoHA] HYE Wl &
- AT e2 FUHY 33t At shue] AME™ XS A=
%> (Hyperspectral) 84 8¢ 3xtd Hlojg NEE A ¢
- o] 7]=of o5l dojAl HolH e iAo r Falig AHERH o
ez A A2]st, E R 24 dist AEE AS
O x&3 oJu]X|¥(Hyperspectral imaging)2 o|u|Alyt E47|H-S
4% 7es 24, AE 52 TR FAGs Y
O HIS& Alg9] gt 479 +x2et =& F4st=t A& 7t&
- AEAGOA AR FAAAM AREUHESH A BAR(Abat,
=7 )20 A=
- 535], o]Eoly 7t 2AES HHskeY A&l &
O T3 AtgolAM o]l 49 2 A2 Bio gigh HIS 7|& A&
o] xIs¥H wf 9low, o] 7|&2 53] AlZFEotoA= oA, &4
uF PJsio] A&
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2HEfoff it A Al

= —
Molm metsel AW Tol e, SAld ME EAnX
o

, st S| FStRoA A USDA-ARS(HETHE)R}

A 5&5A+ A2 Hyperspectral imaging &8 UR& A
Bk A7 217 Fol goul, APAEn A sloid: At
oju] gt

O tl=oM =, Ho(1.A) Z4E02. 57, BA)Y A= I
PALE Aldger vf glon, A u= ¥ FAHu WSt AL
Ay &, I APEreo] HeARe Ao =
al. 2001, Hyper reflectance and fluorescence imaging
system for food quality and safety, 2. Gemal Elmasry et al.

2012, Meat quality evaluation by hyperspectral imaging

Single green
goffee beans

G EER <F|m3e] YA % HR(GARA, T
Heol 5) &4 &z A+, 2013>
<Nicola Caporaso et al. (2018)
Non-destructive analysis of sucrose,
caffeine and trigonelline on single green

coffee beans by hyperspectral imaging

https://www.specim.fi/food-fraud-
detection-with-hyperspectral-imagi
ng/
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technique: An overview)

/ Imaging target y

Hyperspec!
/ Scanning slit cube

Transmission

D / grating

Spectrum
recorded by CCD

A2 ouge] 24 Uz

Imaging lens

<Mohammad Abdo et al. (2018) Dual-mode pushbroom hyperspectral
imaging using active system components and feed-forward
compensation>

3. ATUe
EEESTIES
@ AFA(AU, B, 5, 9 A} AF ojatdt 54 AR
- ZQARR(A0], F, §Y, 449 Amprhas u@y A
o

a
- Amvtgst A9 AS R (MRAEZIRIE Aled didE I

H]|nl
@ NFAE(A0], & Y, 9A)Y s 54 U FWINF 47
- AVLRE A W AR £ B}
- TASETE AP 5 AlE £ L BAEI Y 71 AE(@)

l'
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=
2N S s A S I
O A%, Ha WA 712 2E FUSH AYE ML L A=

L}. Eunhee Park : Consumer preference and physicochemical
evaluation of organically grown melons Postharvest Biology and
Technology 141 (2018) 77-85 impact factor 3.112

ApH|E : 2¥ =ot 37 R|AojA 27§2] honeydew Z=Z(Dulce
nectar, Jaune)yt 27§Q] cantaloupe Z%-(Athena, Sivan)g UAtC =,
a9 i@y AvAF @2 17714 -5 A= (sensory attributes)
of st HWr}= AAISH  appearance, texture, flavor, overall
acceptance =, (0]gstA EA) fresh color, texture, pH, soluble
solid contents(SSC), and titratable acidity(TA).

A

H=m7t - 1099 &=d mjd(20159 = Athena®l Sivang o2 &
A|Gof ABirEl Z1o = AAISHAL, Jauned} Dulce Nectars st X0
A ABAE Aog BHAE ghif 120 AH|X} mjd (2016 =0 471

=50 tistol 12%] sessiong Ald¥stA=dl, 2T 109 av[xtud
= o

) HHAES A1)
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BARRA R - md We(o]d 63, 94 4% UDSA ATYSE 7]

FAZ Y0l YR on. AMAEA gt HALEA 710 st AAo] 9l

L ARGEY. 129 Yot 185042 chest], Bs rlo] %A, B
A

A5t Slstel 27beel gL AIYsH

S (Al AlZF ZEO], mouth feel factoro]
]

(o)
olr
—_
2
O
(0]
ol
op

FSE £ 20] X|ZE reference
2 ARSI 399 session FUO o dEEQ 549
appropriate descriptor® Aolst1 identifyst’] ¢5to], A
descriptor7lt FtA|stE ™, 5¥19] 7}= S &H(intensity training) session
o] AlFEA=t, MEA2ESZ0] 2 descriptor®] =9 Xpo]E &
g 2 A BeES mopxy] gstel. ohe E U-12 BAHEMNOR B
Sto] 7t 7ZF W20l EXMyt 7t T2y 284 ¥Hel9] descriptor
2 Uehd 31

.

L}-1. Melon sensory attributes, description and reference
standards developed by trained panelists through descriptive

analysis.

Reference points
Attribute Description scale values
(0-100)

Appearance - visual perception
unripe melon: 0

Over-ripe
. _ _ melon(grainy,
Ripeness Degree of perceived maturity
sSoggy or
translucent
appearance): 100
Color .
_ Evenness of color on the Very irregular: O
uniform
n sample surface Very even: 100
-ity
o Amount of moisture apparent Apple peel: 0
Juiciness

on the surface of the sample Cucumber surface

_5"_



Color

intensity

Degree of dominant color

inside a slice: 100
Pale: O

Saturation: 100

Texture - mouth feel

Juiciness

Firmness

The amount of juice released
from the sample when bitten by

the incisors

The force required to compress
the sample between the tongue
and palate

Banana, yellow
ripe: 0-10
Watermelon or

orange: 100
Banana, yellow

ripe: 0-10
Jicama: 70-80

Flavor - taste/aromatic

Sweetness

Sourness

Green

Veggie

Fruity

Ferment
ed

Musky/
Earthy

Aftertaste

The taste of sweetness(from

none to very strong)
The taste of sourness(from non

to very strong)
The aroma associated with

green cut vegetables(such as

cucumber peel, broccoli)

The aroma associated with
vegetables(from none to very
strong)

The aroma associated with any

fruity(from none to very strong)

The aroma associated with
ethanol or acetic acid(from

none to very strong)
The aroma associated musky

and earthy aroma, flavor(from

none to very strong)
The intensity of residual taste

Banana, yellow

ripe: 90-100
Granny smith

apple: 90-100
Mixed green

vegetables juices:

100
Juice of vegetables

including carrot,
tomato, beet,

cabbage:100
Dole mixed

juice(pineapple,
orange and

mango): 100
Extremely

overripe

melon:100
Mushroom, potato

peel, cedar wood,

soil: 100
Diet coke or 0.2%
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in mouth after more than 20 caffeine water:

s(from none to very strong) 100

Acceptability
The degree of acceptability(from

Universal scale of
bad to good) how well the , _
Texture S ) experiences with
sample is liked in terms of
muskmelon eaten
texture

The degree of acceptability(from

Universal scale of
bad to good) how well the . _
Flavor S ) experiences with
sample is liked in terms of
muskmelon eaten

flavor
The degree of acceptability(from )

Overall Universal scale of
_ bad to good) how well the _ _
eating o . experiences with

_ sample is liked in terms of
quality muskmelon eaten

overall eating quality
Adapted from Meilgaard et al.(1999), Vallone et al.(2013), Threlfall et
al.(2016), Universial scale: own scale of panelist by self-previous
experience of food product(Meilgaard et al. (1999) p.53).

0%t rR

373 : Sivan BF9 Syl Lastgitel. S BAY, FE
WY 50 AR ST ol Ao 284 U AWAQ
eating quality7} €3] AjujE] = o1 Athena®lt =SstAY =71stS
2., Sivany} Athena+w AgFA 02 Soluble solid contents®t pH7} Af
EHKJEE =L TAZE k3, o]2ist &5=9 Al(texture), 30|
(flavor) % ZHEFAQl eating qualityo]] st ASE7F =92, ESH
Sivan©| Athena©] 8|3l 2\d &QF 2] AX[FojA L7t A+
S QLA A gxIo] TE Aot IA 22). 01T o

—_

/—\

5519

2. ¥5971 ol A=

b BARRA : AEN LARE WA S4E 2t eATE 53
ol%l2 BUslel M&Ste WY — & A% A 02§74 57
3 2%g Bolo AAHE BE UL A T AARAL BE
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c. 37]1&A(magnitude estimation)
MEAER, BEARY & 540 ¥ U 24 AP, of

Al gt 540 disl £#=AIR A vlEsts RAME &
1

gt gro] ZXIE = Hols 47 &, old FRole Alg {toll &ul9
dree oy AAEE 47 E2F Aol UEE 5 Qg weF Y&
W2 540l Ao GRIEo] TR AE FsH7F olde A% ol &
ojr x7|, F1F 279 AR|EE Aoz F77Fs. S0|(after taste):=
Algs ARl S0 dof Qe FujE U BEF Ales A7 4d 1
7W P&% 2 71A] OJ%POI %711 g, HH%::‘-% o] HXlste] 7|Sstal &

(4) AArE

a. 7‘]A]~ J‘_]‘HI:]

BAREA 2 47 ol Fdo] dAY FHd HEdS o8 dAte BE
Foll et GAAS oA Al ARE, S o 3R AR 0]

WA, P GAG S BT nE2 EFS 9 7|Eg A8, A
279 AAT Ge BEYES Telof 3 oL Aofsts e B
AH, gAIRoR Aol gon WA 2018 AL 9ln dAel
She Wi S2jo] Faolojof g Md ML Sl & 2)-29F TL 7|
BAES goeu, Hdo] tigt 712 1 AASoF &

2% A& 0.07% F+AAH 0.2% AZ8M 0.07% 7}
ﬂO]Oi 7]1 D} 7]—7(]‘5311 7—]}\}
WATA] A odorant O]Kc-}%]:a A sty Kol 15 cc o]A9]
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b. o8] L&

Folm=m gde ¥g sk mgol Baskh 1% FEt Hde) 3
Foll £31 Y=ol vz} t20f, BPA O BB SR 40w
A= gebd 4 9ok mido] MYHA WY Aot APAe] AL A
Golm, USAALS oI Alw a7t Aol e s ol
oo WdoAE 282 sof al.

auro AlRel Fuleh AAl MY xS 1 2t AR,
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2. 7412014 9Y30UTIR] & =7t F7tS AEletn Q=r?

1. TS Zof| o] ¥L 7IX|1 9ivk EX|, Yyl IUEA, AIUS AZ oyar], 1l
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=}
2. 470 dF= £ = S8t J=Tt (53] Bk Aol A)?
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yhda) 3 2 2 1 1 1 2 1 1 1.6
ok 1 2 0 1 0 1 1 1 0 0.8
A A A2t A A
AZE AL AR AL 2l AR AR AR
e mm o 2x ww Az B wA
Ad A A Ad A
7] 7] 7] 7] o 7] 20 w7
%ol sk @oh w9 @oh T gl we e
e - G S - S 2ot ot o
+ 37| MEER A5 ZEo BHe cfga 2ol St

=
NZo| ElAKS ApKoR EAstEiety ofzlo] WA wWopAmtel A
stx] orodl obmal ojujg 7| it AN ABA

-

2 ogx] 3
=2 Ir 15
5371719 w22 As17] sl Ao g Pash Zlojr)

o)

a. 7R S AR, stress)ol Tt AEO] WS} AT, EF
B o] ofstol KOs BAIY 4 Atk 0]30] 49 BEPEAL
(hardness scale)= FHX|=Q} o] HAEJ} 7

o BE7T =2 ASH] § IR 4R AlFoR dHEo]
501 ARdol il vPF Aot gt Age dust 7Y
Ve FEfw AlES IYXAZR 5t9 9 7HR] BEAIES AlAlste Aol
ot 7N Edde A= Yol FAR(7 points), Z/4(5 points), §
A173(5 points) R A/J(8 points)5o] At 7IAA §44S UEU= &

rheat Zo] Folg ala Qe

(o] [e] é_}.—
O BARA @ oW 242 Bat o 2ed . o2 SU, IAY 2
ol AYLZE ool P st BAAL, A BARE AFL
A0l 1L oln A=o] HEE e AEY
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O 2% : ABL AL S FolAIA Y1 Yolgls ¥R Ei wruA
NES A2 2 Y2 AEE Bisted Badt g
O Y : A% 9k S = Jolyl: o B

b. ZIsletA B4 + 27], 24, AlFo ARHIE, BHe] E25EsY 5

aF o] AlEo] FeA Jdo] ujdyt welo] 9lon, ol 542 A=

UERUAE g oz BAIE 4 & ot 7|sieA 5442 o3 Zo] 2

TR = FEET

O Z7]eF o] #sie Zoz Feojgl AXl2 ZAX|HY, 7]51EA £
T AN SAu o] gAor AT 4 Tt oE W, 2o 2
(gritty), 3R AO](grainy), #%l(coarse) 52 §42 HAMEH &oj2 ®

of YAXLZ717F 2 A& YERHT

O 2y "jdo] AE= S0 = og 9, HI A2 THst A9
F3 FASHK] 5t 7]Fo= AAl FAJo]H, ofo]A T (aerated
texture)> AT Ut x4l FA[0]

A2 28 58 ZAX|ER|S, die dFZo|Y o] v & Qi

c. 716t B4 : AlE0] 28 9 A gk} AR EMow oSS A

A2 Uehd 2= QA FRos EH b

a. o) A4 : HAK Zad 2N AAslEd T 2UE Od AE
A7 Qlojob Bieh. md AlEAR: o] Wio] Ago] B ARo] 2l
AFLGIFS ol4ste Aol Vg vhgAstch. Wd AlEAbs sdo] 2
A

FOIOF & A olojd] cigar BE e 9101% gt

1 Hde w5
2. R D8 W, A WS ool 4 glolof s

3. ARAIO] o)7g ZashA] 9 wido] ojo] UAS B 4 YEF Almelo] gofop
gict.
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of miEo] met AHER FA] +A4S 5T & o HAA 549
7 o

52
Rl 271, 4 ©AL §719) 3 @R UE 4 ok

&S olgy Atolof w1 g A= Z(first bite)2 = Z|AIR A2
e, BN Aert SN, 7]61EA /443 7[eF S AREO
AR 542 BEAE0 T2t 0.2 @Y olurt HEes Frisith deju
7151etA BAdoly 7[Et 542 d¥tAlog AME AIGSHR] il oftt
(slight), ${Hmoderate), ZJ3H(strong) 51 &2 FEALS ArEsio] B

ARSI,

A5, AEAE ZiAle] HAg Ame] Mg dth E wdo A4
7t 71=E Hdo] B4g WA FARITH o= S0 B AUt 5E
Aeuct stz 028 o4 Aot 4w mdo] HRF 2AEE EEs
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1. &7]|(first bite) 2. 8 A 3. 7]

(a) 7171 =4 (a) 7171 =4 ER e
AE(19 AE) AR5 A ) CREE
FAH8(1~7 A k) AE8(1~7 A ) PEETT
HE(18 A1) BAM(1-5 A E) Qoto] 75

(b) 715tetA] =4 (b) 715tstad =4

() 718t B4(ESF 717D (o) 718 SEEERY 71871)

d. v TPA 7|2®9] 7t

TPAQ] UIX|9} TAl= BEANE2YE YW TPA 7|58 E 7JU5l= 70
ot 712 715EE o8 7] Algol AFEE 4 =t Hlsto], Z4Zte] H]
n 7158 54 ASZ Aste §Es5] aQtH Aot} mebA Hlu 7
B S AEOA @80 E4, wig 7ty T+ XAQ] Xo]oA A¥7]
= 92X EAo] 29t Rjole Fopfju, Xfo]g FFAOE AT
A, vlw TPAOA = EIAR B/do] FAIE7]E ¥ste ¢ AlE(Es &
A)Z =S8 AlE(target product)ez Aottt o] =& AEF2 HARTY
A3 oM, o] AlE9 HAXN B/l 0g0] vigdnh. iz ofzf o
Me #7190 dAax] ma2d Ao A8H FJ7Ero| ofo|ct,

Example : Solid Texture Terminology of Oral Texture of Cookies

1. Surface Place cookie between lips and evaluate for:

Roughness: degree to which surface in uneven {Smooth--------------- Rough}
Loose particles: amount of loose particles on surface {None------------ Many}
Dryness: absence of oil on the surface {Cily--—=-=-------—————- Dry}

2. First bite

4) AFHAEA(QDA: Quantitative Descriptive Analysis), 129 AA
Wy 2 Aue] Al gdold Fele BAbESE 23 e of
o] SR A, BA TS FHoz mASH] Ysl A HEs
ALgslob stu, AEdS FHESI7] fol mfido] vtEAoz HWAYsHA o
ok ARAFEAON F2 Abgshs HEr Jejma] ®rt Amolct A

e Aot 6QdR]olaL, RO BoletAl: 2ReH, 549 dree
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e PAls 54S T2 I 4 ojof stu, 1§o=

5) AmlE= QAFEA(spectrum descriptive analysis method)
=0 sl e 549 s 7IE ARQ ZFxet vlwsio] LERd
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) 28R g AlES ARl ARESEL Qe Algold AlFS AREE A
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ujxte] wolo] met AlE JpLe) WS AP 4 AU M2 AE
cjgt AulAle] BH3S o 4 9Tk AMA FALE Soto] AuApt AFo
cfsl B3t WA EHS oA Hu o] AA=E Erle FYH ZArE 9

St AAIRE s & ok AAA AARE AA|5H7] Y8l AF_sH= A

O

Hog= £ TJ&(focus group interview), &4& mjd(focus panel), A&

H]K} =] ﬁﬂg(consumer probe panel), Adti¥ HZA(one to one

AR} AT20] mjjdo] EWHSHA upEl EQjAlo] T o

Eolg sl AAMPQIE, Eo) Ase el A ofa) o]2o

A, 2o The o] WY Eolme WAL AL

s et o|fATh wetA mide] oY, A, B4 5 AMAls] #E
_Tlér]

g & Qlo] W2 AEE dS 4 At FUHE Alert ®WAl ¢ 4ol
Sast AAapddoltt. 3] 90~120%0] A% W 132 FRECH &
olo]] AFASH AH|AF IjES O7IRA] AFE wron 7|Zo] wet 8~129
o2 Pt 4uxt Hde) AWrEoRL JEALS o, AEhA
A7l thgt B, BHD AR 8o} AR, AZAE BE Fol
AG oR Gl QIEAIR So| ALgHEC) SiAT £AHIES HLAQ A}
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(2) A=A AAE AR Aare 29 2 UaYEe ARgstH, A
= A & 4 Aok 50~40099 AH|ALRRE AlFe] #e 57440
oieh ArAQl Zeeu do=g F7] st ARER

a. A3 & ZAAL

AAE Alr SolA O Eofste Alrs AdHEsH ste dArEECIH BE
‘ol Al2E ¢ ZolMlUrprietn ARG st} HET A= mjjdo]
AR 17F olskal At sfiAdo] HX|eh AH|APL AlES ZofsteA] A
sterls € e ok Al 2719 FRole o Eolste Alrs AHEist

T2 SAGL AlRst 3571Y Aol MEw w92 ARstee Fnt

E a-l. AsE A £E

AEF e 5 Ao AN
FAE A= HAF 2 T A& oM o Algs AEsit
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AERh & AlgA &2 stei & Alg FoA stuE
- AgE AeEigtct. #F2A R O Alass vHlud o o] &3

o} (9: A-C, A-D, B-C, B-D)

b. 713 % ZAAl 1 A|BE Zofst= AEE L7 st Zoz, * o] Alw
g o} ol AT WES S 52 9% YRHEE 0|83}
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2301RIh-51E A1 = HAIE FoH-9:tiEs] Fofeit)

THE AB[AREALR B AR ARE AlE ARRAIRE, Al
c}

2 g4, ohe AR ARAlY Zolet BAY Sol §

1. Cereals & grains 19 7§ &

7F. 718

XS At ao] wat ZAutel &tol7t it

O R AR 019 119 259 0JF B2rjer o), HEHE Cleele o

O ZA : Cereals & grains

norg Estel &84 WA 43

1) Pre-Meeting
Alternative Proteins -

Workshops(Saturday

190 ZAsto] A Fof Al A4 T

stuzt

November 279

Opportunities & Challenges for

Product Development and Sourcing

AZE e Axt
Christina Connelly,
Consulate General of
8:00-8:10 Welcome Canada in
Minneapolis/Protein
Highway
The Plant-Based
8:10-9:00 ©  oods Doug Radi, CEO - Good
' ' ) Karma Foods
Revolution
New research on
9:00-9:30 pennycress and Laura Hansen, Retired -
' ' camelina protein General Mills
opportunities
Assessment of Dr. Phil Johnson,
9:30-10:00 Allergenic Risk in Assistand Professor-

Novel Foods
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10:00-10:30

10:30-11:00

11:00-11:30

11:30-12:00

12:00-1:00

1:00-1:30

1:30-2:00

2:00-2:30

2:30-3:00

3:00-3:30

Break

Plant Processing for
Higher Volume

The Importance of
Amino

Acid Balance in
Complete and

Balanced Pet Food

Want to Feed the
World?

Start with
Sustainable

Aquaculture

Lunch

Hemp Protein:
Opportunities

and Challenges

Formulating with
Pulse

Proteins

Break

Regenerative
Agriculture and
Calculating
Sustainability

Innovation Meets
Sustainability

with New Extraction

Technology for
Oilseed Meals

_7‘|_

Nebraska-Lincoln

Dr. Venkatesh Meda,
University of
Saskatchewan

Dr. Lauren
Brewer,Associate Principal
Scientist - General
Mills/Blue Buffalo

Mark Luecke, Managing
Director and CEO -
Prairie AquaTech, South
Dakota Innovation
Partners

Kelley Fitzpatrick,
President - NutriScience
Solutions

Dr. Mehmet Tulbek,
Director of R&D - AGT

Dr. Jim Eckberg, Research
Agronomist - General
Mills

Dr. Lee Anne Murphy,
CEO - Murphy et al



3:00-4:00 Closing Remarks

Learning Objectives
Lowhes st ohAl T delolAe) Aulat 3ol thE ot
al

2. v5Y H AT LA o]s
3. ¢ R A9 FHoA oA T ofsf
4. st oAl 229 Mz 71g]et M-Sl it

Key Messages

L G¥ote OiAl gl ol A& BelxjSol aulxio] 87, A
£ 718 9 A7ADL mefste g APy

2. N&7bsT 3ol tigt =R oAl T JhR] Also] AR
SALEOIAl A% 53T LAl

EA17171 #si

H
Hu
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)
&
_O'E
rlr
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fol
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O =8 Zc? EC, Canada, US definitiono] Zt7Zb T2, n]ZojA&=
GRAS7H Aas]ofo} 3t

= 4E : Economy, Environment, Efficiency, Engineering

» 4S 1 Simple, Smart, Sustainable, Societal

In the US? — GRAS(Generally Recognized As Safe), 0]= FDAOJA]
S QKo z MG B2 QYEL ety 2o 2=
Genome-wide comparisons to allergens :; A A genome A]HAIL
Algol EAste ZE  allergen® VhHsAde Ho&E  (allergend
databasest ulmsto] AN ¢@ael mel U OF 7bs)  ex)
Tropomyosin Lupin(Z1} SHUALY Ag3 550 o2+ ) 1 G

Z1} cross-reactivity 7hHs

O Germination-Drying-Roasting-Extrusion Technology
Integration and Linkage to Consumer Behavior and Nutrition
Security
* Lentil Economy

o

c 5 GIFS

O
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<Value of Canadian Pulses - 2016 = <The Average of Canadian Lentil
Total Pulse Value: 3.5 Billion USD>  Price>

« A A3 A2 AL
Global Annual Crop Production(ex. 7}=2}) : 9,500 — 16,000(2050
) A 1.5% g AAvsdE Hg Ald

Overview ¢ I value chain

g
’:’
!.

€é@
@@@@

<> GIFS |+ .
<Overview of the Agrl Food Value chain>

-

* 8t o JHFgEoo] = 1. AEAQl 7IF (dehusking, splitting,
soaking, germinating, drying/roasting, fermentation, etc.), 2.

S5/3099] serayol met tREzio] dabl 3. 2el, sjerA,

FLIAow AN 54 4. oh M, =918 54 (forming,
oil and water 5474, A4 5) & AUst A=A odd 5. 34
ZHloA Q] thFd2 EASH =0, A, gks W £ S

*+ 38 (Cereal/millet)e} 2
oftjl4te] 2FT TEHEY,
O

=] o S
i 22 = Ashd

— o

ZR(Pulse)s P BMY B
2, Low glycemic index(29-48)& A&
9o Wde Ueir aastes ke,
Antinutritional Components(ANC); Trypsin inhibitors, phytic
acid, tannins and oligosaccharides= A&y} THHHAIO] 4SS Hf
5ljgr, Bioavailability@} Utilization& ZXIA]7]7] 5t ANCE A
Aste 7tewE lEshiol &, ex) WoHGermination), FA{E

(Drying, Roasting)

O Optimization of microwave vacuum drying parameters for

germinated lentils based on starch digestibility, antioxidant
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activity and total phenolic content

*+ Microwave-Infrared €x2] ®'¥ @ A QA u} glo]Z2Yo]Bo] 7
g2 UpolZEYolE |8 EYE £oF. Ulo] 2ol AlFRY
of »>F9 FAZ =op1, HHO £E3 A|Ast=t HsiA 4
O
EM (Mi ter interaction
R e
A/ bl
'

roles ool A <alol2z9jo]50] ozt 71359] W2
OelREHOlS-S R HRAE ok wsiol gigt wel ololx @

O The importance of Amino acid balance in complete and
balanced pet food

d
; "
—
<o]2o] MgAREA| Yl S 2 AAb ¥ =23} Q17H9] Axb>

<Association of American Feed Control Officials (AAFCO) protein
requirements> « ¥teis-20] £5 2 49 5o w2 yA Eid(ofo] Al dfR
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9 g i d A i |
« THul o] Al ¢ iAo Ay, MastA o] &EF(Bioavailability),
2 J

4 &}g(Digestibility), ofo]i=Ate] &hef @l m 2m}
quantity/profile)

1(Amino acid

O Start with sustainable aquaculture

The Business Case for Aquaculture

Feeding a 1 I'hreatened by ASF

AQUATECH

AT S]] =G AE, >

O Hemp protein : Opportunity and challenges
Hemp Protein(tio} T4, tjop A|ore] ©HiAR & 70| 44
il ot A’ (Edestin: 60~80%)1} dRRIC= /g, offAHE H
sofu|iito] FH. ojop TEAR 0.61(A|gtotu] At-Lysine, 94.9%
48+8)0] PDCAAS A4 © 879 A2sPs 712 Uehd. =5 ofy)
LA ARG & BUMAED ZX 52 o5 18U 7 AFA



Allo ibel Claims
Natursl Haalth ducty Directorate
| da)
* Heq 1
- AN
* The gt aph
Eenal ng claim
. i
hil If
i ! mg I
[ fmass]
[wealght tance]
lanced alet

<5]87bs3t mA 8>
T

$820 Million U.5. Hem ised Product Sales by Global Hemp | yduct Launches
Cate gory in 2017
Ower 55% of products used Hemp Protein

452 2008 - Nov 2017 |.f
|

|
|

]
<O]=o|A Q] Jm 7|9k A &2 <AAA Az AFE AlE Al d

To-82022]> ~2017>

bal Hemp Product

Ingredients

<EURt=0], A Sl AlEe] 83% AP <Fz 429 7>
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based Protein

O Advancing the functional, nutritional and economic value of

canola protein in Canada

« 7bse} meale BATIER S2ALRC] ALGHS. P Hwd A
Fo| AZF AEA HE Al Fhset A 71 571 7bs. o2 st
7] 95wl EAu asto] chat ot WA, ol2g S

oot ohfet 7t ate] e Argof st olsi7t 2
Tl o, o4t maated, Ay Ul UWA AsHd, WA
-/d(cruciferin, napin &%), AW &, A|YAF pofile, FF3IA| =2
o 2F

=)
il

ot gtk mEolE H, Alo]A ) o
A A 9D 4SS 2 AIES JEshy] 93t AR 9 Jhgao
AY3s7] 95 S XA Hol|7 th2o] JtaurHub AS AF

= AFaA A - @

I d79 Zay
O 22 A7 7154 AE ofet Aulate] 28 37k 270 o

O ulzl, oo, Ag}al

SRIRTECEY

* BRI AT (A 19 8-Thy F4H2017) <=AIRiA 1A E>
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https://www.exceedinglyvegan.com https://www.pcrm.org/good—nutrition

/vegan-recipes/baking-desserts/ea /plant-based-diets/recipes/tofu-tacos

sy-silken—-tofu—-pana—cotta—cherry—

o o

4498 <aT>

* AlAL

A
— (2023) $ 649 (H) <22 AIFEAD]

O FHAA 8 (ZU]) ATjAA 7]&,




chocolate-sauce

O 52354, AFUolH TY 5o B5E £8 71354 Bl
wet A7 MYF (18-20)
O FHo] () 23487 AAF MY A7 Ugol Y %

(1. Guangliang Xing et al. (2016) /n vitro gastrointestinal
digestion study of a novel bio-tofu with special emphasis
on the impact of microbial transglutaminase 2. )

O 2o g A7 TAT Ay A7 Ugo A9 ¢ (G
Arroyo et al., (2005) Intestinal microbiota in rats fed with
tofu (soy curd) treated under high pressure)

O & ¥ 5% owd dyvioz 289 AT 4 Qg
A7(Shen et al., 1991)7b QYL THA 3 ok o
273 5 ARl xpo]7} FQsittal 519 2(Meng et al., 2016)

O &4 ¥+

-
- 1SN RN BeRtgT) disulfideigol ThPY 7o) 3R
PAPES FHotetl Festn, 2AZTW Ay HEAES
1

TSTHERAL 7l arAb LR of] £ Q5 61 1(Utsumi & Kinsella, 1985),

- 11S ©@¥idol 7S E¥iEEn o 2 & Cysteine 15
st lenz 11S/7S Hjgo] S7tstd, o W2 SRZ2%°l
disulfide 22 &MY T 24 d(Ew2F)°l =5

firmnessS Z7HX|71ttal B 5 v 918(Saio et al., 1985).

- =, Bunya $O2 ATHES WSS ©, 1ISAdet
chy

Ao a0 PHol AsRol Au HEiMo] lojA
Qs stAAIT, WeAA] 4e QAS ES Fash A8
tt1 sHYang & James, 2013),

s
3

N
ES
- d: 5 FF 24y WSt Z9  11SHWA fraction,
11S/7581% 25 249 A7t D 4 Qe 5 el peak
71 =H0] firmnessolAl, T2]31 7S fraction®] peak 71}
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sHMujoo et al.,
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r}. Session Highlights

(Sunday November 3™ : Food Security) Sustainability of Plant
Proteins / Glyphosate and Cereal Grains: Separating the Wheat
from the Chaff / Hot Topics in Food Safety & Quality / Food
Waste Along the Supply Chain: Problems and Solutions

Keynote Speakers
(Opening) 499 Y4 3+ : BHAo|AL 57 FAloly X &7Hs

¢ d= A=

2050E7HA] 909 o] d
Fg B AL AT
#15]

Ao 2 Al O

= 'O

B, Y L EAe
=
L .

Conclusions and current research
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ZR(E35] AZER| Ao|Z )t Bio] 9ol

D

x+ 70 > 300 s Ato]9] FN W9z U AZo] g-ofUztotd] & U A
ZA] AlolZ AL BAAl, 2@ a-ofdeforA]| &2 A
Hl FN9 tojjorel Stirring number= o-otdztotA| &gyt Ardat
A7 QRS BE2 MAIAY straight 5504 a-ofU2forA] &2
TAAZIXTHE Do vlsl) AARN o= THX] ANZ. AT AW F

7] A7 FNgt #3io] QIoiAle, QB AEA] Aol2x FN U o-of
AT S Lheps Kol Aola EAo 9ol Al
2 sH

Uetopq] 2y Aol

Pt _urn
ol

o-OFEFobA|(H FNute] Ao auts

« 97 WAl Wo] W WEL FNF a-of e
Hol GBS HOFYAT, WAL FN a-ofUzjold] BF Ex AE
A Aol2 BAY e AT o5 WAE AT WD PoIA YL

(Monday, November 4™ : Innovation in the Value Chain) Is it

CRISPR - Gene Edited Plants: Role and Impact on the Value
Chain / Alternative Proteins for Nutritional and Functional
Enhancement / Functional Aggregation by Cereal Protein /
Interface Mechanisms in Baking: Leads for Innovation [/
Exploiting Natural Polyphenols to Improve Dietary Quality of
Carbohydrates and their Benefits to Health / When Cereals and
Grains become “Meat”: The Transformation of Meat Alternatives
/ Genomic Tools for end-use Quality Traits in Cereals
Cannabis, CBD in the Food Industry / Alteration of Grain
Protein Properties with Polyphenolic Compounds

Keynote Speakers

(Day Two) Q1253 St AlE Ale] u]e

McCormick & Company?} IBM Researcht= Q3 X5 (Al)E Sh} A= JfEr
of A8, IBMZ McCormick®] FHet AlE -+ do|Eet w515 IBM
Rescarchel Al F1% A|Aj2} 2elo] I Alcfe] A1t ol SIS BEE
&t McCormick2 IBM Research for Product Compositiong AR5t A=
MERR] 93 =20 maygAS HAlsle] Yot dAlxlo|n AXJAQl Zn] A=
S 4 weA st e 3A PRI 4 913, McCormicke] T
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and formula imp

19
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A& 78 tlol8 et 5hE IBM Research% Al A& ﬂ "ii 77::‘]
TR|E Altjo] SAlu} 3Fu] SAlS R|LA] 3t Iz[f(joenjcs}‘_%:,
32 9J5]l IBM Research AIS Algsto] A|Z A= Eﬂ: }5—
Eikﬂig Alstol Hot SAIAQl oF A5 ¢ #= 12019 ;
| FIAE 5+ S FFRY Al KM *Uﬁ A= e
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* Machine learning (IBM): 9t A= 7 2 aX19] o]z

A~ S

I AGoIA AlE9] Aduol 28AQd dE€2 & McCormicke] A&
A= & AlF g A"9d & Qe &4 7K 25 ERst
ANZ(CE =01, YA Z7], E4A], A2 34 9 o] m=2ado) o)
A 7H] ok 20l o8 7hs) TS o]& Thsdt AMm A EZE WHat
stal =gHAL lom, M2 AMert Ao wE S22 =YHL
. =HIE Hl2= AAo Agdst Utz £+ U5 J29 22 A=sH
5] }\l:_Q_ 7|:1_—-_3]- = =% k].‘;!.o' 7t 7ﬂtﬂ EXNQ 7|5ty 75t & X3
2 A5 A8 13 715 = HAl2de] s

O Heat-induced fibrillation of wheat gluten proteins- M.Monge
Morera; Laboratory of Food Chemistry and Biochemistry, KU
Leuven, Leuven, BELGIUM
« TR pRel 7)se B
WR medz wdEstY o
APF(amyloid protein fibrils)
H Urxdeoly, gEd £
o oJsi Qhgshd. ofY=ZEo]l=-RFAt
ZAIZ & 4 FFR(WGE) EFA 7he 251
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dAlog2  gAXE T AR APFE FE3F cross [B-sheet
=

(ThT) fluorescence, size exclusion chromatography, Fourier
transform  infrared  spectroscopy, transmission electron
microscopy and X-ray diffractiono] AF&-%.

« GaA2 F PAHY WA APFS goln lokn sPgstaed,

AAl2 TR mEdo] EAfo] tish $4= d3S 0.05M Qi 1E
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TEAPH 70102 FFE § LE 10% () DITR 550 2
WAE. wjx7} DITS 7

A, o @xe) § WoolA APFSl ExE Altslul, wat o
ro e A|ARlo|4 APFO| EAjS stolstelw 7t APst Wast

Jég;lm

N

O Using polyphenol-protein complexes to alter rheology and
end-use properties-A. GIRARD; Texas A&M University, College
Station, TX, U.S.A.

*+ L2 PEAlofUH (PA) A= F3 Wiy A 2249 7eS &
T Z 4 s PAMW B 2280 Z=2"o| oj2jer d= A-go 0]
Ae T2 B3| 9slAlAl o=l PA MW 2o (po Of 2=
A PA)S] VIR RES = TEA TERA(IPP) WrtR o]

o WG AR PAZE (93% BUA) Beal PAUSY Eelouc

O-J:_T'_. cC =gH|o 7

) LW7FolA o =2 A&
AL, B AIES T5%, WA ©
Aol 82%, W3 Ztw7t 170 & 718K control ThH|). L&A PAE= IPP
75% 2 €4 36% SMAIZIOL, WA 2L 15 ZAAZ, AFELS P

L mEH PAT} ofUA|RE =L PP ukEolN RE meln|e) "7}&
<0.05). Polymeric PA= Oligomeric PAYTH 28-S &L}H °
ZetAZon], PAS] Zbeist shilel amE 22eiy] ojs) wrt &

) JlRE 8 A Fs 4ol 55 o S MW PAL o

sl 2 slest A olo A

(p
2
ZShe)
5

(Tuesday, November 5™ : Health and Wellness) The Impact of
Food Matrix and Processing on Nutrient Bioavailability of Pulses
/ Recent Progress in Dietary Fibers and Colonic Microbiome /
Have Refined, Enriched Grain Staples been Unfairly Demonized?
/ Whole Grain Initiative / A 360-degree approach: Arabinoylans
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from Genes to Gut / Functionalizing Carbohydrates for Better
Health: Cereals and Beyond / Nutrition Along the Value Chain -
More than just a Financial Consideration / Biofortification /
Challenges and Solutions for Making Protein Claims

Keynote Speakers

(Closing) Al&9] olaf : A3 4o Hai

A Aol Algol B w8, T, 7O R A= ®PAo] wheA]| HHsksial
ot 2060 7] A QA Als QS fAIsE ] {16k AlsAdito] WAl 57t
S siel 45 A1 HEiSe 718 A1e) 45 2l L oiat e wolel £
Q et 71slE s Astor o APl AR 85 SEAPIET Qo] nlEie] £
AT 2T A Holl AiEH R % %obl SAlstior & Ha/dofl dish =9

* Symposium : A 360-Degree approach: Arabinoxylans from genes to gut
* Symposium : Have refined, enriched grain staples been unfairly demonized?

* Symposium : The Impact of food matrix and processing on nutrient
biocavailability and functionality of food ingredients

m s 28
O Al 3t Hgojg g &&s HAld 7Ig 47l de=zo oA FTF
- =g R0 ot} AS|A o] ®sto] ToEo AFIINE oY
of A= (PHAR, HZ7HA R, Bibks 5)= AXY 3 7herle A
o, AR(EALEMDY Y R 715 A4 2980 "t 25 IAHE
5], & A4 tto]3zutolgof ot Wg), Hort 44, A I H
=24 o5 UAE AL JEAFMA]l ASFATS] AHEHS
i : o2 A+ Az
FE. 7t T Ve g, s A9, in-vivo A¥ES AR AIAE
NE & TUST dL 2AIE siEstal F7PiRlE AEst] Hed d+2
Bs< Bol AT &+ Sle deHddds
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: CEREALS

CGA19(+, AACC) stg] =HA} 53] =32 %)(CerealChemistry)

2. 17™ natural supplement summit &3]

7}.

s3] Jla

O YAl YU A4 2020. 01. 23. - 2020. 01. 26. 7H2]zL]o}Z AHC]ojjo]

O
O

2, atsol sgte 2JAA] BE

sts] Mg WA 1 |57, Bopd PEUE, EAHLE
AP @A ;0 17™ natural supplement summito]] &Asto] T
Bof 2|2 ol £aF more Folo] a8 N 23 st @

. 3 stesd

1)

Pre-Conference Seminar: The Clinical Application of
Herbal & Botanical Medicine 8 a.m.—4:30 p.m.

Introduction to Botanical Medicine: Its Role in Modern
Medicine & Health | Robert Alan Bonakdar, MD, FAAFP, ABIHM

Standardization of Botanicals: Pros, Cons & Myths | Mark Blumenthal
Botanical Actions | Tieraona Low Dog, MD

Evidence Based Herbal Medicine in Psychiatry & Mental

Healt

Lunch & Plant & Herb Identification with San Diego Botanic Garden Staff

International Perspective on Botanicals: How The German Commission
E, WHO & Others View Evidence & Regulation | Mark Blumenthal

Botanicals in Cognitive Health: An Evidence-Based Review |

h | Mary Rondeau, ND
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Tieraona Low Dog, MD

Botanicals in Pain & Headache Management: An Evidence-Based
Review | Robert Alan Bonakdar, MD, FAAFP, ABIHM

2) Main Conference Seminar 8 a.m.-4:30 p.m.

Friday, January 24, 2020 7 a.m.~5:45 p.m.

The Hope of Personalized Nutrition in Clinical Care—How
Close are We? | Jeffrey Bland, PhD, FACN, FACB, CNS

Personalized Nutrition for Pain & Inflammation | Robert
Alan Bonakdar, MD, FAAFP, ABIHM

Personalized Nutrition for Cancer Care | Dawn Lemanne, MD, MPH
Personalized Nutrition for Cognitive Decline | Dale Bredesen, MD
Pathways to Longevity: Molecular Pathways & Aging | Robert Rountree, MD
Personalized Nutrition in Diabetes & Pre-Diabetes | Dariush Mozafarian, MD
The Best Botanical Research of 2019 | Tieraona Low Dog, MD

The Humorous Look at the Year in Health | Mark Blumenthal
KEYNOTE: Food Fix: How to Save Our Health, Our Economy
and Our Planet—One Bite at a Time Mark Hyman, MD Friday,
January 24 7:30-9 p.m.

Saturday, January 25, 2020 7:00 a.m.~ 5:15 p.m

Track A
Lipid Management | Douglas Triffon, MD
Integrative Cancer Survivorship | David Leopold, MD
Women's Hormonal Health | Sarah Dalhoumi, MD

Sleep & Anxiety | David Leopold, MD
Track B

Headache & Migraines | Robert Alan Bonakdar, MD, FAAFP,
ABIHM & Cathy Garvey, RD

Joint Health | Chris D'Adamo, PhD
Spedialized Pro-Resalving Mediator's (SPM) & Fibronyalgia | Erik Lundquist, MD
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Keto, Paleo & Intermittent Fasting: A Taste of The Evidence
for Emerging Dietary Trends | Chris D'Adamo, PhD

Track C

Research Methodology & Assessing Safety & Quality of Botanicals
& Dietary Supplement | Joseph Betz, PhD & Mary Hardy, MD

Physiological Differences in Nutrient Requirements: What
Clinicians Need to Know | LaVerne Brown, PhD

Nutrition for Fall & Sacropenia Prevention | Roger Mignosa, DO

Teaching Kitchens: A Patient-Centered Approach to
Improving Nutrition | Samar Rashid, DO

Track D
Environmental Exposure & Women's Health | Tieraona Low Dog, MD
Nutrition for the Mitochondria | Deanna Minich, PhD, FACN, CNS, IFMCP
GMOs: Impacts on Food, Health & the Environment | Nigel Crawford, PhD

The Wholeness Center Approach to ADHD | Scott Shannon, MD,
ABIHM & Mary Rondeau, ND

Sunday, January 26, 2020 7:30 a.m.~12:15 p.m.

Why Psychedelics Will Transform Mental Health Care | Scott
Shannon, MD, ABIHM

Cardiovascular Health | Mimi Guarneri, MD, FACC, ABIHM
Break & View Exhibits & Posters

Reintroducing “Heart in Medicine”: Bringing True Healing to
the Journey | Patrick Hanaway, MD, ABIHM

3) Session highlights

O 71 H#H&Ed Y

*+ O]=29] Alo] X]Al(Dietary guidance), 2 &37F Q=717 REH
gtol@ opA WdrZ|sxt RSt gigt x4l Alo U5
Aol SHEd 9Y Aol digt A=t Al AEE A5 — 0
o] Alo] 7jolEgjQlE ofufe YolE=z Ui, S gASARd g
(factor)o] T2} U AT F 502 744

« st G A|AHE ABES - TlQle] =aof Z|ukst JESE
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— 7|3 (organs) — S-Ast A TF 519 1A (flexibility processes
and sub-processes) — ¥ (nutrients, connected in diets) (5A4:
Nutrition review Vol.75(8):579-599)
*  SHAR-IY-mAFS AHZ  (The Gene-Nutrient-Phenotype
Connection) : Aj2]sh2 JAddE(nutrients)d]] °Jsf Z2A=, 7719] &
Q+ 7WNQ1e] R et 2. &, S2(food)Z ZR7HR1S] BHTY
2 R 9YeT U¥ AsAA"e=z uskd 2 U
Nutrigenomics (% SX A5 (&4]: Science September 27, 2019,
365:1394—1413)
=3 SArE (ZX]: Cell 177, March 21,

2019 39) D IZEe) A Gl disiA tiAAl ATV =, THRA|ST
AARS, gARIste Al @sto] Jjole] SR S0 fe} sjolo] 4]

Aol 7kAl eiste St — E0 7j9l 2UE ol

L o

ofeh thefet Igtel &7 <IAL : airborne AY=SPA st FAO| et
o] o
w =

HAwze AAstW 7j, AlAA Qi L BHQAS AHsE AE
A YEYD 25S S50 Az Al s

& A9F E 5 AU

* QA= XM E(o|HE "R, X|2AHO|E HIIAXFMHFO[E ol o
2|2 ER0| RMAIE =Mt dUH MSE 28 MES JIE ZF
Sl= 2AFEZ=(molecular Ievel)Oil/H gtMsto] o|Zdo| ¢elzte| A Fof &
et d&s F —= o|EHA =2 MFot= MA M A7 X g

The Hope of personalized Nutrition in

Clinical Care
How Close Are We?
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Systems biology of personalized nutrition

Personalized Nutrition by Prediction
of Glycemic Resggnsle

osome

Dynamic Human Environmental Exp
nitoring

Revealed by Longitudinal Personal Mo

Gene-Environment Interaction in
_the Era of Precision Medicine

The Master

= U

Phosphorylcholine: GPC)

A
O SYAME zAaxHF(alpha CGlycery
2= Nzof] EAflol= Z%(choline)d] st FEY. =H-2 AIFHAEEA, of
i 1T - = =2
Al E_E-_Edg 4 Q4. Uo] EHA] 279 70| JolX|H 7] o] LA
® 2]z lXAKLipoic acid) a
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et AR, vlEFE2ote] ofuR] Aol Al ol oNEE AL B4
® H|ER1 D
QA FWHSS] Fear)of] BIEIR] D 484 A1, =lof] o foleh A8 sh= 4AlEe e
0= QA LRlE, 53] I=sio|uy ERlE st A=l vlsl B[R] Do] &
o] Ui 1, B[ER DO 0] 2 Al d=slo|sio]] A =FE0] X =2
@ ¥l AE(Vinpocetine)
2] S(periwinkle)o]2t= FH=M AlEo Qe 2AE FHO 7|
AA] Ao =g, F= N 3

p=Xe)

R

==
1
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aju
fjo
I
2
_O'lr‘
S
ek
P~
e

o] Qe Qu7t-3 AgAk
o

e E4 AlolX] &2 T 715= S £8E sk 85 UEH
@ otAe A 7t EI(Acetyl-L-Carnitine: ALC)
ofu|iit FEAR, A4ty 22 ARAsES UEZCE2|otz= o] A,
JHHEYES S47F A H1 R nEFEdote] A4y 5383 A
o} 27 ttH Ashwagandha)
Qe Q' or gl Fxr APEIAEE st ZEs £ ot o
AHE SAAL. 2AEH A0 2
© Qdl-otNEHA]AEI(N-Acetylcysteine; NAC)
ofu| 1 At0] shubgE FAtel AHgS 510 Atel AEARRE HAEZES HO
A4t
QSN LA 71"} AKX FHSZ = AAE AMEE. ko
FrOM AV = silge 242 AASHH, FHAZ AFEZ &9
@ 779 (Curcumin)
Frlem FHH(turmeric)ollA| &5t 0% FHet FJAEHA|. Ao 3 54
HE| FufA| 2ot U] EF QoS Ho, v gAalQl Tl ¥/d= oY
©@ E&4F 0t1Yls (Magnesium -Threonate)

g &] ¥Hblood brain barrier: YHof] Q= xAlo0Z MA okFE =& 5 O]
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Aol HFxAlog Z0|0= Z5 Aot HE Beske Ui
Opylg. ok dle2 AE9] Ag 3 o] Hofshs A7 RHAIEA: synapse)
ol dug ZAKZ]AL, 7|9=™a} 1KV |52 7Idste] R|ufE oSt X5t

® ZAIE]EA|H(Phosphatidylserine: PS)
QXA (phospholipid: Q1Z 2t X|A)Q] ot TF= AlFd} TR A|Ze] &
ot 7150 ¥ £9. PS= AJRLEEA AAH”, TR gAARE, k[ Al
3 92 71 ol BaAQl 24, PSE 5851 Q1A 752 SAAA.

-1 O o= O uw

O Fuot A Pk BN AEst IF A7
c}

« HapstEs ¥ G357 ulo]Z=utoly 7wk JfEst ¢ 800 ] At
29 7iQl &4 54T (uto] A 2ulolE, MPAN AFA], Alo] Tjo]
ojz]) — 78 eSS ol& — dY veS FE7] gt il w
=3 Alolg YARIE. Alo|7b A&sHA ufolA=upol (x4, 74
AL, OiAR]) & WA

« Ol kY &AFs0] He= 7Y ExAlE(dietary supplement)
2013-2014 : ZHAwrdog  Z718K53—-58%), vitD 34—43%,

Lycopene(men) 2—27%, Fish oil 2—>15%

FAR Y - AP d(lipogenesis)g F&, Ao|A Q] v]EFEdjor &

peroxisomal beta-oxidationS Z7tA|7], PPAR-alphas upregulate

Al7131 Z28]E wEolA amyloid-beta?] &2 FhAZ.

*+ A9 PPAR-alpha Af&A| : Momordica (2 W), 4%, Qo]
PPAR-09} -y &0 IS &, CLA U TGAx(gymnema)’t 270
TTd= & & U WY A= FF Alg 5 97HX|(caraway, chilli

pepper, nutmeg, licorice, black and white pepper, paprika,

*

coriander, saffron and stevia tea)”} PPARa AR xS =

« ARbOlA MOl R (7]710] ol2fdt 2AlS A|AsHA Tha] AAIA
oz AFSHA FHO fF BA) - k% g2 slgel =) 7
2+2d(corn, soy, wheat/gluten, shellfish, dairy, sugar) = &tAtol|l w2} ct52
@ JiXle| MelE ZEehE £ US; Nightshades, nuts, alcohol, caffeine,
poZt, citrus, histamines, oxalates, salicylates.
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Personalized Nutrition in
Diabetes and Pre-Diabetes

Dariush Mozaffarian, MD, DrPH

Scripps Natural Supplen

For Each Increased
Weight Change Each Four Years (Ibs) i Sc—,‘rvmg =
05 25
B w To Define Simply?
-

Carbohydrate Quality: Ho

Potato chps

» Whole grain content

[
physical ey, g,
ol dictary factorsflnty et
"8 NHS (women) i Fiber » Fiber content
inflammation
| @ wis2 women) y )
| @ es men) » Glycemic response
e Whole gain
120477 US adults n 3 separate e, Corea
and pastas, oats, » Food structure
rown rice,fye,

cohorts followed for 24 years
| Fihvombosis

Iweight |

Ltomocysteine

Mozaftarian D, Curr Athero Reports 2005

Choosing Carbs: Best Rule of Thumb ? N - . .
J ot Diet Rapidly Alters the Microbiome:
Composition, Gene Expression, Metabolites

+ Best way to choose healthy whole grains?
Indusiry-sponsored “whole arain §tamg’

Vitamin D for Diabetes ? D2d Trial -
Fish Oil for Diabetes ? REDUCE-IT trial -
gl S

Vitamin D and Prevention of Type 2 Diabetes
Randomized trial among 2,423
SOUNLLAUND, ANDOWIZED THAL
patients with prediabetes

““%'iﬁfiﬁl'(u?]ﬂ'.’ﬁ"“"’ VitaminD;  Placebo
A (40001U/day)

Qi\ - ) Primary endpoint: new diabetes
[
293
Datiants
l'“”‘ A ! RR: 0.8 (95% CI: 0.75, 1.04) 2 e
i 8UT:
Placebo Meral oil
STRENGTH stopped early

4000 1U/d Vitamin Dy

2.5 years median follow-up

Pationts with an Event (%)

AR:0.75 (95%Cl: 0,68-0.83

Pittas et al, NEIM 2019

J} odoko J S

O % e BlEELote] kakg olBek ¢ ALAle) By Y
O A =) o . .
o Jlopefzol Msto] A= ojof st AAHQ IS Wojut A
RAO] ”AALAZ L = 3 i} -
;}:1 NASS SV — BT Al AN A A A A
&AW UG YT x| 53 ooz syl AMAS, H8E

= IS o, TwIlro,
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Prosstaipncs Cattamng
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<Vitex agnus-castus : AZXZ(AF &
A fL 7)5b X e

871 U5) 2, A d 2ol 2>

® Chasteberry (Vitex agnus-castus : 22X Y &H]7] UF) Loj)

HEZ Au) 25B(N8F 120mg/d) FSH A4, LH 5718 55
NAERA Z4, ZRAAHEN Zzad 5712 QUi
F(480 mg/d)oA+= m2H™HI AAst= o=z Holy, =nf
EAI(D2) AHEASl 9dgS st Aoz oq4AA. g2 I A+
(1,542%)o]|A- Agnolyt (Murdock, Madaus, Schwabe, San Diego,
CA : 9g of 1:5 tincture for each 100g of aqueous-alcohol
solution) 40¥&S Fojst Aut, A2A So 4+ o449 33%0A =
Fo YstE Hon, 2%0A BAE(A, delX], dAt Al %7},
28, 2410, A Ao)e =4

@ Fish oil (omega-3 fatty acids (EPA, DHA) : o]&)

£l A7R ALY olF WA Yo R APolH ZnA A
o2 HustITh st AE(42F ) A= o]S(EPA 1,080mg, DHA720
mg, & vitamin E 1.5mg/d)?t ¥°FZ W5t FOJ5t Ao H

roL
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&
1> oo
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o}, (P=0.0004) ¢+ A9 Al (55 4o tist H7te] 24
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& 12
oA st 27 EA WS AR LS
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0] Cochrane review
= sk AF(78%)oM =
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ol.g, ol 9.9t uEtYl B12 W&, 27f 7]S(seal oil), 9ok Y Poz
UHro] 3%7] £9F Eofsto] ulwst At o] ot ulEY B12 M-8
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o, (P<0.01, P<0.02) X8 &8 5 37|¥7Ix] &4 A=

SH , & =
A|7F e =olu} EjEal, wEE o2 Jj¥ Qg uto} x|s)st
O Natural supplement summit2 A} E=NE=Ql Al Elgoly 7|= 7]
uro) A4 YRS AT, AE 9% U A% B A7, QAU o
T Ug. BHE229 olgo) A%, AL AW B8, Jus DY
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1. Y1529 Y #BA| 7|& Al I

« U] 8te] 52 A2 A& @ (2014) 73239 — (2016) 96969 ¥, 1%
H o] (2020) (3t= WA= F2])

(TAIR) U4t ALsAEo digh AHIAFES] Al2l=r) =X] &

« ot Tl T A9 65%7F YAt
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6‘;}:

NBHE o, 0
23 4RI (18%), VX 2217 (17%), %4 UFS,

2 WUE, HNY 22 YRS (2, 4Y, 47) (T%), 28
(6%), AMS U W (45%), WOI2| D, 4 NP,

AZ o2 33 %),
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+ CBD ¥2 st} £ ‘Tiotx’gtal Bals AEoA &S 7T
L] 0] & (Cannabidiol) A&7}t v] HAIA MBS top Sy 34 Q
d S Alolz2 A8AIEoIY. uhalghos 1007FA17F E& Zhud] e
ojlt /d&o] e 1 F strt ZhyH|dZ(CBD)o|t}. uha]ghfof+=
EAl o= 57HA] £Q Zhy8|ko] =7} QT

1. CBDZIH]O&): A2 Zhju|wol=, gjule] £(Cannabis Sativa)

1) ofgjsty: THC, P4 20182 221 "ol 5o 3

& PR FP4l/upeFEAd)o] &

2) Sm: 20149 APBHOo=2 AUl 512, 20189 Epidiolexals
cbd drugg 57 {HMEoTt ALESI= S 58

2. CBC(ZtHH]| Z&)

3. CBG(ZIHH]|AZ)

4. THC(ZEI9-E|E2t stolE=z FhiH]F)

5. CBN(ZIHH] &)

Fuo = g FPUu=olS 280 B 4 U 2E AL
=2(CBD:40%, THC: 60%, =7 td]x0]E )
FPpeiol = 35§, A PAAR, hotE

* CBD oil9] g2 WA 2A : o]= CBD oilo] At BFES oF 0.3%
olste] THC &F= &+ 3tX|t CBDRYU XiAI7} Sl 3yat=
THC3RoF #Aglo] CBDL U2 ¢AAoz of s¥o2 Fola, o
oF SIHHAE AR Alg5Ad tishA= €% Cannabidiol oral
solution’& &-&stal QUA|TH AFAlo] ok oFgfo] 1509t Hy A
A HARE, AN7F ALEITEStT Y 99l 459 djop 9| oFE(CBD
Xy muato THCAEE z:3t
1. AREA ofo]l= &R} 5 e R} &, A YAE AEAl 25
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2. Hemp oil : ¥¥H¥ o2 CBD oil& A%
o} Hemp oil2 #7|5to] mufste 7
A THCO CBDO| &F2 Hole IAlECl 4T3l g%
o3
HA

3. Hemp seed oil : CBD d&0o] A5 ¢S, Amo] RE YAMHA Tt
Exdl. o f= oior Aiske] BAS 97l 4E AE dEl=
s =718 7‘01 et Aa/d 2 Hxet §40] ey mf
673% HOH ] 2o 01%7}%5} AEA7teR AR7Fed. Hio

o

4, Cannabls 011 U}EJQ}LJ( Algof] £&5to] THC 2f#lo] ujf

CBD oil9] &

1. Full spectrum(ZAMERA) CBD oil : 0|9 THC7} mgtE]o] i1,
THC Qe =A7I5e of o9 ofg ZAl 2% 4 An. W
A, EEA, H94, ZEiols, HEH § RE A
=03U&. 7P £2 CBD 242 49X A&

2. Broad spectrum(Z®9]) CBD oil : THC7}F S9]9JX] ¢oteg], <A
A& He=dHa 78 a4 2= AlASHAY 54 42T ¢
darr 9l8 v|AAl HEQl CBG, CBC, CBD, CBE, CBL, CBT~
= 509l 14E ol T2 742 ;HKP

3. Isolate CB D oil : THC= A|+% 1 CB DYt &

ol F8 4= o AAE. tlgoAM= HA A &
0] ygtoy CBD2T SoiqlofA gk 22 54 AJEiol gt
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