Calorie Answer CA-Hi
Nutrition analysis by NIR technology
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Company name : Joy World Pacific Co., Ltd

Location : Aomori Prefecture, Japan

Establishment : October, 1978

Business : Manufacture optical device, Software,
Hardware development

History

1998 -  Start to develop a device to measure Calorie

2006 -  First model CA-HN in the market

2011 - Second model CA-HM in the market
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What is Calorie Answer?

[ Measured J
parameter
ekcal

eProtein(g)
oFat(g)

e Carbohydrate(g)
Measure standard cell e Moisture(g)
Homogenize and grind sample e Alcohol (g/%)

Put the sample in cell and measure
Analysis time is 80 sec.
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Calorie Answer2| E XA

v Use Near Infrared Light

v' Quick and easy measurement operation

v' Possible to measure nutrition of food without knowing
those recipes

v" Nondestructive and Non-contact Inspection

v’ Patented Technology
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Calorie Answer?2| &2

White Light White Light :
All the colors mixed looks white.

Different wavelength makes
different color.

Pass the light through le Light
prism and colors NIR FIR
separates like rainbow

B | |
Spectroscopy 700 3000[nm/

(Diffraction) y Wavelength k

Short Long
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Calorie Answer?2| #¢2|

Luminous source Transmitted or Reflected Light Strength

Absorbance of - =Absorbance
@jt\ﬁ AOTF each X Strength of Irradiation
wavelength Absorbance at
v Q’\ these points are
NIR Light 3 used to calculate
detector s calories.
)
< Wavelength ]
. : Light wave length A,B and D are
Different Different frequency of extinguished by resonance
wavelength molecules — Absorbance
S ’ -
A \l\l‘ A Measure the absorbance ratio
Bul !:;‘Y' B of reflected or transmitted

\IVV‘ C light at each irradiated

‘2
C ‘N\I\‘lrradlatlona . , | th
D ‘\\\ NAVAVAVARN b wavelength.

Resonance & Absorbance
Transmitted & Reflected
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o o o
o o o
@ Company A

e
—=="% Company B
Calculate nutrition value @[ﬂ
based on database ~
Calorie Ckcal) ~Carbohydrate (g) _ Protein (g) _ __Fat (g)
ion 30.4 7.9 3.0 0.4
Marinated A" 3470 A/B 47 A/B 29 A/B g4 A/B
Spinach B 68.1 100% 11.5 145% 4.4 52% 0.5 25%
Fried calculation 170.4 14.8 5.1 5.7
Chinese A 168.0 A/B 149 A/B 45 A/B g9 A/B
Noodle(Salty) B 173.8 4% 18.0 21% 6.1 36% 4.4 14%
Calculation 245.2 35.8 7.5 7.2
Spaghetti A 1450 A/B 232 A/B 61 A/B 31 A/B
Napolitans B 181.7 25% 29.4 27% 6.8 12% 4.1 32%
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United States Department of Agriculture
Agricultural Research Service

National Nutrient Database for Standard Refe Wh at inq redient iS used?

NDL Home Food Search Nutrients List Ground Be
m

Enter one or more terms

USDA

——
|

Restaurant, Chinese

Fried rice with meat!!

Try a new search But no data in database.

@ 19 foeds found Click on a food name to view details

NDE No. ¥  Description

36603 Restaurant, Chinese, beef and vegetables
36617 Restaurant, Chinese, lemon chicken

36620 Restaurant, Chinese, shrimp and vegetables
36626 Restaurant, Chinese, chicken and vegetables
36629 Restaurant, Chinese, orange chicken

36601 Restaurant, Chinese, egg rolls, assorted
36618 Restaurant, Chinese, general tso's chicken
36619 Restaurant, Chinese, kung pao chicken
36621 Restaurant, Chinese, sweet and sour chicken
36622 Restaurant, Chinese, sweet and sour pork
36623 Restaurant, Chinese, chicken chow mein
36602 Restaurant, Chinese, fried rice, without meat
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Z=zc| SE8E

Laboratory

?7?

based analysis X X © X .

Databa§e A o A © 22
analysis

Calorie Answer © O O O ©

© : Excellent O : Good /\ : Poor X : Bad
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Example to distinguish Sucrose and Glucose
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]

Food ingredients are divided into individual component information

Food
component
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Measurement mode

-

Preinstalled standard mode Additional mode(option)
Processed foods Reflection Cereals
Snacks Reflection Cereals SCREENING(also powdered rice) Reflection
Confectionaries Reflection Cereals(under 200kcal) Reflection
Soft drinks Penetration Powdered Cereals, Dried noodles Reflection
Coffee drinks Penetration
Dairy product
Yogurt Reflection
Other mode(option) Cheese Reflection
Powdered milk Reflection
Potatoes or starches, Sugars, Beans Yogurt drink E——
N ut’ Vegetables’ M ush rooms Lactic acid bacteria beverage Penetration
. Ice cream, Condensed milk Penetration
Seaweeds, Fishes, Meats, Eggs Milk(w/o sugar added) Penetration
Milk(w/ sugar added) Penetration
Milk(Whipping cream) Penetration
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Test result 1

Calorie
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Butter

Database
Ave of CA-HM

Difference Database vs. CA
CA Measure 1st

CA Measure 2nd

CA Measure 3™

Test result 2

745 0.6
712 0

4% N.D
(711) (0.0)
(716) (0.0)
(711) (0.0)

81
78.5
3%
(78.3)

(79.0)
(78.2)

0.2
1.6
88%
(1.6)

(1.3)
(1.8)

16.2
14.7
10%
(14.0)

(15.0)
(15.0)

Database
Ave of CA-HM

Difference Database vs. CA
CA Measure 1st
CA Measure 2nd
CA Measure 3rd
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39 0

2% N.D
(37) (0.0)
(37) (0.1)
(43) (0.0)

0
0%
(0.0)
(0.0)
(0.0)

3.3
6%
(2.8)

(2.8)
(4.2)

92.8
92.0
1%
(93.0)

(92.0)
(91.0)



Test result 3

_ Calorie(kcal) | Protein(g) m Carb(g) | Moisture(g)

Database 10.0 77.8

Ave of CA-HM 434 8.3 12.9 71.0 3.0

Difference Database vs. CA 0.5% 8% 23% 10% 14%
CA Measure 1st (434) (8.4) (12.8) (71.3) (3.0)

CA Measure 2nd (434) (8.4) (12.9) (71.1) (3.0)

CA Measure 3@ (433) (8.2) (13.1) (70.7) (3.0)

Bread

Database 264 9.3 4.4 46.7 38.0
Ave of CA-HM 286 11.8 8.8 39.9 38.7
Difference Database vs. CA 8% 21% 50% 17% 2%

CA Measure 1st (286) (12.0) (8.8) (39.7) (38.0)
CA Measure 2nd (286) (11.7) (8.9) (39.9) (39.0)
CA Measure 3rd (286) (11.6) (8.8) (40.0) (39.0)
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System configuration

PC is not included in the system.
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How to sample preperation

Reflection measurement Penetration measurement

silica glass

(=mall)
silica glass
(large) Penetration
measurement cell A
silica glass
(small)
. 0 ring
reflection
measurement cell
Penetration

measurement cell B

silica glass

(small)
~__—— Gilica glass Measurement
{large) sample
Measurement Silica glass
cample (small}
Section at the time Section at the time 0 ring
of measurement of measurement
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Sample analysis

Reference cell measurement Sample measurement

4 (0141}Y;
Reflection measurement 5 min for

analysis!!

Measure
without
cell

Penetration measurement
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Output data

19 772 i Clent 25,51

File Edit Help

Ef EL | Bf BL | x X,

Sample Name Measure... Tempera... Weight (g) Energy (kcal) Protein (g) Fat (g) Carbohyd... S
COMIMESE AU-—TA.. HEEE (.. 16.4 ° 100 200 0.0 100.0 0.0 °
o MIMESE AU-TA.. HESE (. 16.6 100 900 0.0 99.9 0.1

o MIMESE AU-TA.. HESE (. 16.6 100 900 0.0 100.0 0.0 -
o MIUEEE AU—TA.. HESE (.. 16.6 100 900 0.0 100.0 0.0 °
OMIMESE AU, HEEE (.. 16.3 ° 100 900 0.0 100.0 0.0 °
O MIMESE CFH (F.. HBEEE (. 16.4 - 100 900 0.0 100.0 0.0 °
S MIMESE CFH (F.. HEEE . 15.8 - 100 900 0.0 100.0 0.0 °
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Improvement CA-Hi

1. Reference cell measurement

-Reference cell2 %X 12|80t S-S E SHA|ZF LA

(Z|= 5 9 80%, 25 5 4 80 & 9)

2 . Analysis of Liquid sample

~“transmission reflection method(FItEIALE)" S AL
S> WK LHEZ Mz A= 2

3. Analysis mode

| EEH: 67t SERE AE], 2K

= calibration curve creation software & X|7}=
multiple measurement modes(£& 2 E0] X|oHO| S-S
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New Software
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What the system cannot do

Count calorie of unavailable ¢
.--)( @;,ﬁ due to molecule that consists of s
—_— \__

Zero-Calorie Black color food absorb light well results

" ioor reflection light.

Black Color Foods
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Low digestionable carb

Food containing unavailable carb, such as erythritol

: /Erythritol : Okcallg \
Unavailable carb Agar
Is low digestion by human $> Maltitol - 2kcallg
such as sugar alcohols or Sorbitol : 3keallg
Artificial sweeteners ol 4
Calorie : 352 kcal
f»"- Protein . 6.29
Fat 1 24.19
\// Carb : 27.5¢Q

. i
Use Erythritol (14g) Moisture  :41%

Available calorie for human is
14g of Erythritol is 296 kcal

contained in 27.5g of Carb Manual (352 - 14 X 4)
calculation
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Use for

. | v'Display of calorie and nutrition
Displaying

Nutrition Value value
v'"New product, new recipe

developments
TE—— v'Quality Control
utr take v o b
nt C'ng Nutrition management by
checking leftover foods

New
D

control
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Use for new products development

Cooking method, ingredients
for low calorie

BEE

» Ingredients? » What kind of oil?
» Cooking method? » How much oil absorbed?
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Use for Calorie management

» Precise calorie management for dieter, athlete
» Unigue concept restaurant, training gym

Spaghetti Napolitano
12kcal

Hamburg steak
15kcal
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Calorie answer User

Advertisement
4%
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Best for

-
Purpose Object Effectiveness
-
* Display of calorie * Restaurant chain * Increase of consumer sufficient
* Insistence of company stance * Daily foods shops * Increase of marquee
* Increase efficiency of dietitian * Cost down

* Substitution of physicochemical analysis

* New product development * Restaurant Chain

* Development of cooking devices * Food industries

* Manufacturing process control * Electronic industries

* Control of raw materials * Cooking devices maker
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Contact info

MW HE| 3 o]
(T)031-308-9777, (F)031-308-9779

Email: tastesenser@naver.com,

foodscience7@naver.com,

chnt@cntglobal.co.kr
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