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packaglng in liquid food industries
A, IBRIEBRSLD4FE Classification of Liquid Food
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Sterilization Type of Packaging
Category Item
Process Past Present
GSD Not required Glass PET bottle, Can
. Coffee drinks Retort Can Can
Soft Drinks Fruit drinks Hot. Aseptic Glass Paper Container (Chilled)
Tea drinks Hot. Aseptic Can, PET bottle
Water Hot. Aseptic PET bottle
. Beer Aseptic Glass Can
Alcoholic Sake Pasteurization Glass Glass. Paper Container
Beverage Wine Pasteurization Glass Glass
Shochu/Whisky Not required Glass Glass
Milk/Milk Base Hot., Aseptic Glass Paper Container (Chilled)
Soy Sauce (Shoyu) Pasteurization Glass PET hottle
. Ihod1eIJipping Sauce T T Glass, Plastic Bottle
L Pot Cooking Soup : Pouch
Vinegar Glass Glass
Cooking oil Glass Glass, Plastic
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Metal cans, PET bottles paper containers and pouches have been
gradually replacing conventional glass bottles as packaging used for
liquid food. For case studies, we focused mainly on pouches for pot
cooking soup and noodle dipping sauce.

B. E&4Hl: N&&kSFkE (@O0, @oOW) OFHEAKFMARBEDKRE EMEH
FREBREE

- Hioww 3 EREMED O EFEET 5,
s FROP/NABHEERAO L DO EFEN LT D,

Case Study: New Product Development of Liquid Seasoning (Noodle Dipping
Sauce and Pot Cooking Soup)

Planning of product development strategy
To commercialize a concentrated noodle dipping sauce (Conc. X3)
To commercialize a pot cooking soup for small family household

(1) 3554 Market Analysis

c FOPHGZIIMM O 2, MmN L, HEin, A - 980 EBH

AR OSRMTH HMTTSIE. A, A, BRI AR EBRTEEER

mCH D, FRIETIEIFENBDPOLT T ORNBE LD AL Z & T, 3~4 AD/)H
ANBAE ORI L TIER LTS, X, 1 & « el 4 7 H T
%o, TGHRL 340 (B

« Sales of noodle dipping sauce is stable. Market size: 98 billion
JPY. Mainly consumed in summer season for cold noodle (Soba, Somen).
New products are expected from market.Hot pot dish, the king of
cooking in winter season, is a healthy food with well-balanced
ingredients such as meat, fish and vegetables. In family, putting a
pot over a burner in the center of a table, and serve themselves into
their own bowls. Since it provides professional taste conveniently,
the market of pot cooking soup is growing as the number of small-
family household increases. (Market size:340 billion JPY)

(2) 74T T7AIE Idea Creation

- EAEFBE L. 2015 F 4 A OB E S X T2 (B9 —-8g. &«
PET7.5—7.0g) , HOWPIIEIERE S TIEMEAL L7V, B ZE L IR0
12, TR OBEIORKEE A £ < 35,

- TEM, boAZH, FLATFMOEFZROMIZ, WL, MHEHA BT
%o AML—hKZA T, PET AR FASLURA DM S OIZ R TREKAH > T
EBRLW,

Noddle dipping soup:

New product line—up using low salt concept: Ministry of Health,
Labour and Welfare (MHLW) reduced the Dietary Reference Intakes of
salt from 9 g to 8 g for men, from 7.5g to 7.0g for women in April,
2015. We propose to revitalize the market of noodle dipping sauce, by
introducing a reduced salt product category. To compensate dull taste
due to reducing salt, soup stock(Dashi)seasoning ingredients such as
Kombu (kelp) stock and dried bonito flakes stock are added more.
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Pot cooking soup :

Increase of product line-up: Pot cooking soups for duck broth hot pot
and oyster hot pot are proposed to add to the existing items such as
mixed hot pot, chanko hot pot and kimchi hot pot. Straight type (non-—
concentrated) pot cooking soup has better flavor and delicious
compared to concentrated types packed in bottles.

(3) Midh= &7 MERL - 7] - RE

c HiOWPITNA T 3 fSEME S O 2 A 7 2 iEinibd 5,
< RSO PRIT N F TR LT S T VT 300~500 H

Preparation, Evaluation and Decision of New Product Concept

Commercialization of concentrated (x3) reduced-salt noodle dipping
sauce in glass bottles.

Commercialization of pot cooking soup for small family household in
pouch. Price range for the above: 300-500 JPY

. BEREMRER @O0, #OYFAKE) OWUERHOF =y IFRAL b
Points to be checked for packaging design in Liquid Food industries
(Noodle Dipping Sauce, Pot Cooking Soup)

A: PEBESOIE  Understanding of the contents

- FOW IS HEE K VR EE (Do BHI, v T LY A X )
MO L7 LENA b0 XX ZIZAY A, BIEZINZTZHWETH
5o BHREIZ2MHAN 6%, 3M5HIN : 12%., 5MEAWN 18%TH D, &
WREZ A 710F Aw OK 3 1EM) MK < L AR T 2 ZEEDREWA, B S
DETIIAMTH D, FEOL 28R Lo, 72 LESOREZ N 2 R
D7, VAR PET AR L CiE 85 CHEZE, RAS PET &R ML DA
1T, BELTEENZ T CTERT 5,

Noodle dipping sauce is made from soy sauce, sugar and dashi extracted
from flavor ingredients (dried bonito flakes, Kombu, dried black
mushroom) and/or sweet sake and salt. Salt contents (for reduced salt
product) by concentration rate are: 6% (2times) 12 % (3times)

18 %(5times). High concentrated type has some disadvantages in flavor
beside high microbial stability due to lower water activity (Aw).
Since soy sauce takes up most part of ingredients, adding of dashi or
sugar is limited. Commonly hot filling sterilization at 85 degree

centigrade is employed for glass or PET bottled products. And by
resealing, it can be used for several times of pot cooking.

oW B AR LTI, WAWARLHRH D, HIES L, WEE
2L, 3R, RETELEEALZ Y, #2000 R N — M Z A FIERIERE
FE 2-3% TR, AKaTEMIZE < . EMICHT 2 LZEENMEVOTL My
MR THICT D, BawlI L MV NAIEERANTFEZHEHT 5, NUFIE1FH
g0 DEHTH 5,

Pot cooking soup is made from a variety of dashi such as chicken

broth, shrimp stock, soy milk, scallop stock, etc. Salt concentration

of the straight type pot cooking soup is as low as 2 -3 %. Therefore,
Aw is high, and retort process is required against low microbial
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stability. Retortable pouch is employed for the straight type pot
cooking soup. Pouch is packaging for single use products.

B: BERHDF =y 7R A 2 b Checklist of packaging design
(1) NESREDRA ~ b Content protection

s NUTHE (BRFRAT A KRR, BRST, )

- ZZEME (AR, K, BEE, miIEmEUK (L hv b)) 5)

- ElsRE (IR - SIS, EERMS, EITIRS . K TR, R - BB S
)

« Barrier properties (oxygen, water vapor, flavor, light, etc.)

+ Consistency (high temperature, water, humidity, retort process, etc.)

+ Physical strength (tensile/tear strength, impact strength, bending
strength, drop impact strength, abrasion resistance, friction
resistance etc.)

(2)BEE/E¥EM Packaging process compatibility
MmoE M, — e, SAEtE, BEET A Ak

Machine compatibility, Production—line flexibility and adaptability,
Sealing compatibility, Ease of inspection,

(3) ERHREIOF = 7R A > kb Laws and regulations
AR, JAS V5. PL IR, ShhRORTESE

Food Sanitation Act, Japan Agricultural Standard, Product Liability
Act, Act against unjustifiable premiums and misleading representation

WDE—Fy ba2—Y—0NKRDBEHE (FNFX) \ 1A=V, TFA
BAEME. FEME. @M. e, PR RS
User—friendliness

Openability, Resealability, Usability, for target users, Aesthetic
appearance, Display effect for product appeals

(5) ®&¥FEM:  Economy
M—ZadEpmela 2 v, BEEo> 27214, air v MEE

Total cost of packaging material, System integration, Robotization

(6) BREX)ILOMEEE Environmental consideration
VT a—AM, USA 7 M BEFEM, HERIEBRALES 1R %S

Reduction of material usage, Recyclability, Disposability, Global
warming prevention
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3. BAERM @O, @OWHWE) DEEMEHEEDOEH

Selection of packaging materials in Liquid Food industries (Noodle
Dipping Sauce and Pot Cooking Soup)

A, BRGICBIT DREBAZBEHE L £ ORKE

Typical packaging types and their characteristics

(1) PET & hJL  PET Bottle:
BT, WENRBERSH S, BIE, 500ml LLEO DI S NS,

Light weight and good physical strength, Currently, PET bottles are
used for the products over the volume of 500 ml.

(2) 7 ATWA Glass Bottle:

HZWVWOTH500ml LTFOL DI SN, BRE, KEK., HEEYE 2515
SHERWVO THNEWIREELRH 5,

Glass bottles are heavy and are used for the products under the volume
of 500 ml. Glass bottles have excellent content protection properties
since they are impermeable against oxygen, water vapor and volatiles

(3) IREWEES: Paper container for liquid:

e T7TRF VT « TAIBEOBEEMOEFRLHY ., BIELLT W, BEEO0%
20F T 1000ml LT OB DITfERA IS,

There are advantages of composite materials for paper, aluminum foil
and plastics, and easily discarded. They are used for the products
under the volume of 1000 ml with spout.

(4) &B&E Metal Can:

BREE. MIPE SR E < WEMER W, KRR, BER L2 E2]EZBLRVOTH
ROREMEN BV, FEEREICEENH VY, 200ml LLFTOLDOIEH NS
D3, KAURZHIIFEH Sz,

Metal cans exhibits high strength, rigidity, good heat resistance,
Metal cans have excellent content protection properties since they are
impermeable against oxygen, or light. Metal cans are used mainly for
the product under the volume of 200 ml due to lack reseal function.

(6) M- 74 Vvh (TAHIFEAV/NTF)  Flexible packaging/Film
(Aluminum laminated pouch) :

BELEBLIZS W, L MUV NEENARETH D, 1 [EEIY Tz & b
DL, TEMFRERENRE VY, BEFELLTU, 1000ml LLFOH O A &
N5,

Pouches have good barrier against oxygen and light, and are available
for retort sterilization. They are also good cost effectiveness for
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one—time use and easily disposable, and hold large area of printing

surface.
Pouches are used for the products under the volume of 1000 ml.

B. LB AT HAEE Finally selected package for the products

(1) 3fEAIRIEEm oW : 500ml KA

I T RN OBEHIO R EHERFT 572012 500ml LA FEERAT 5, NEIESRE
LCIEEEMEDOH DT T AV ERAT 5,

Concentrated (3 times) reduced-salt noodle dipping sauce: 500 ml glass
bottle
To keep stock flavors of Kombu and dried bonito flakes, glass bottles
with a volume of 500 ml. Glass bottles can be resealed for repeated

use.

(2) BB LEE. PEHMERX FL— FEHSOW (3-4 AHE) : 750ml /7 F

FHOMWEIZIY L MV REEBGEFRMELER0 . RUFTHIST 5, Bk
DT DIZHER NN T T, NRUTHOHDLTNVIET IO TF 2 EHT
Do o T, HMEEW TE 5, RAamENIL<, F & DIE - 7256 5t O FH 5]
EFRTICFHETE D,
Straight-type pot cooking soups for 3 to 4 households (product line—up
with duck broth hot pot, and oyster hot pot): 750 ml pouch
The contents require retort sterilization and pouch is employed for
this purpose. To keep content quality, the aluminum laminated pouch
which has high barrier properties against oxygen and light, is
selected. The pouch has a large display area, enough to illustrate
cooking examples and recipes for variety of ingredients.

4. BIEFEE @Oy FRER) BET A DOKRA b Packaging lines

in Liquid Food industries (pouch for pot cooking soup)
A, VIV EIRDFEROBLIETRE Manufacturing Process of Retort Pouch
Foods
B. WWEEHDOKRA L N Key points of quality control

(1) BUEEPY (HACCP Iz X A%&H) Manufacturing sector (HACCP Management)

BB OZ ARAE - v == 7 L@ Y OFREIN T Acceptance inspection
of raw materials Food processing based on manual

- BB ABHIE, BBkt E PR Contamination of foreign object prevention
and insect protection

« — LD 5EAEM Seal Integrity

c BERAEYOILBEANFE S EEEZE  Employee education on fundamentals
of harmful microorganism
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s T UAAX—WEDXSEF  Zone control of allergic substances usage
s THE T 7 NVEFO %t Procedure at the time of process trouble

c R ORSFE . Equipment maintenance

Acceptance of raw materials Pouch forming from plastic film,

2
FEEZAN ] A I LMY FHREY (THEA S

or Pouches parchased

SAEMI Cooking process ]

INGTFATFIEL—JLTFE Filling and sealing process

L kL FEXE L2 Retort sterilizations process

& LIE Inspection process

FEEEW « /XLy MME - BE Case packing, Palletizing, Warehouse

T Shipment

(2) WEEHEFY Quality control sector
MAEDRAE - BREFHmEER - MaTHEMEREZ E O, BIEHY 2 5N

Independent from manufacturing sector Having responsibilities and
authorities of microbial inspection, sensory evaluation and final
shipping judgement

(3) YHiEPfd Logistics sector
e AL L, BEE~OEHREM . FL—V VT

First—in, First-out., Information service to customers, Traceability

C. XUFEET AV OERFEN (2010 FELARELERFRCIRE V)

The latest technologies of pouch packaging line since 2010 (from
journals of packaging)

(1) ¥ DWEFiA 7B 1k

=R Ak 0D R I I AraA A B IR SE B AR A R I L AR (2013/12 ELEEHLAN)
BE IRE) TR Z R E AT L. IO ZIA I B REZ L,
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Prevention of seal contamination for Form—-Fill-Sealing Machine

The liquid filling and sealing machine with a device of ultrasonic type
seal contamination prevention developed by Sanko Machinery (JPI
Journal, December2013) Ultrasonic vibration blows off particles and
prevents seal contaminating trouble

(2) e— by —NEREGE

?7A774/T@L T AF v R — b —LEHESE (2013/12
LHW) TAIHEDT 74»A%t~b/—wmﬂ®mﬁ HIEE - B
fﬁbe%éo%%@Dﬁﬁ%ﬁﬁmﬁuﬂ%éﬂfm

New technology for inspecting Heat Sealing section

Ultrasonic transmission Scanning inspection for heat sealing section
developed by Yamaha Fine Technologies (JPI Journal, December2013) This
inspector can detects air bubbles, delamination, foreign particles

inside heat sealing section and used for sampling inspection or on-line
inspection.

Ny FEROELE - Badim (2010 FLBDERFRCH K V) Packaging

container revolutions in Liquid Food industries (pouch containers)

(1) #RI&.Lr D Pouch NIZZERETEBSIE (2012/4 EEEEAHT)

WEHSEEZ DT T2 1EE 0 DD W4 (Pouch) & A4AERE (Dispenser) 7672
HEERM Y~V Emo TEE—H CERHINT,

BE1 RAXLT AT RUF+WIEEREE AT AETOOONW - N

Pouch with counter flow prevention function from Yushin Company (JPI
Journal, April, 2012)
Pouch in Dispenser (PID) consists of inner pouch with spout with the
function of counter flow prevention and outer pouch acting as dispenser.
This pouch was employed for Yamasa Shoyu Company s new soy source named
“Sendo no Itteki (Drop of Freshness)”
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(2) BEEHMEME : KEAHROBRZL —F —F v v 7 (2013/12 BEEHT)

FMD 7 4 L BITFE, B D 7 4 b DZEFRICEIN D 72 OB 0 # 4 +5
ETONBH BRTRD THRSTROFER) TRAMSNE,

2 @D TrEBII<RE

EENOVTHII LI EENOVWTHRER T,

REL=-Y-Huhk BREL-Y-Avhk
B2 P BH2A PR hEE

Improvement of openability: Specially Lase—cut Pouch with Zipper (JPI
Journal, December, 2013)
New laser— cut pouch with zipper, which incorporate two different
laser cuts in front (oval shape cuts), and back (straight cuts) so
that the two cuts will not be lined up. As a result, users can easily
hold one of the flaps to open the pouch. Yazuya company s “Flavored
vinegar” wuses this pouch.

(3) MEREE : MMREIRIO =7 —&—/L KU F (2013/12 B3EEHT)

AR T 4 TN F OV A REITHET I B2 EANT D2 L THY M
M b, VEHEPESEOREE [VEE 500ml, 1000ml] TEHA SN,

BEH3 =7 —&h— /KU F

Stand-up pouch: Air Hold Pouch from Toppan Printing (JPI Journal,
December, 2013)
The pouch hold the air in its side pocket that will act as column to
support itself. This air pocket also serves as a handle enabling users
to grab and pour much easier. This pouch was employed for Hamada
Distillers Shochu “Kaido 500ml” and “Kaido 1000ml”
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(4) = HMbFHE e RS —AMom E7 v (2013/12 @ 3EH )

0°CHPAS T @ 3,000 [MD 7 VAT T A b T, B AR — VIRAERDIER D
L-LDPE ® 1/10 (2722572, X, RO L bV B CPP 7 4 L ATH 1/40 L TFIC 72

277,

Anti—pinhole Film from Mitsui Chemicals & Tohcello, Inc. (JPI Journal,
December, 2013)

Newly developed high-performance L-LDPE film “L-Smart” and
retortable PP film “P-Smart” are very stiff even though they get
thinner and can drastically reduce the number of pinholes crated
during handling. (Number of pinholes of L-Smartisl/10 of that of
conventional L-LDPE. And that of P-Smart is 1/40 of that of
conventional CPP,at3000 times of Gelbo-flex testing at 0°C)

Uk
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TaE T K eNXf e TFrER T L —AITDONT
+B ik

1. IXIC®IZ
M DOFBNZIB N T, ZOFRFFFEROEIHICZ O ORGEFENTLEH I N TV D
BA. TOEREE T N XS TR L —A (PBPZL—L4)
EE9, TOPBPZ L—AIZONWT, HHIT RS EEEHRN g2 746 A
Wz sz,
ZOHPIZE D IERZA SN TV, MORFIHEDPBP 7 L—ADH WA
KELS B Uiz, @B & RFPTICR T 2 B8 EH GGET ORGEL N, FAEE
FHOZEAIC & 58 %2 OEICRET 2 R A D F 45 %2 2 TR 3 5,

2. PBPZL—A

FERFIES 3 6 SR 5 HIT THFFrHBEAD R T 220 K2 L T2 RHAEFFET D
B LBODLFEHOT R CEELH LR T IR0 2 H Y, FFErsEk

DOHEPHDFEHN SO W THIFRIZ ARV, T D7=6, HEEAMIE#R LW T, B REH

ICPBPZ L— A% T5Z ENR—HOIATbNTE, B3 5L, &

IR DEFICB O TH RIS TII R o 7,

A, MOIPILZE OREERECTRBL TN T, ®EHFEICLVRITLHO
L. MEREERRMEIC IV BETERVWEAICEOINDE XX Tho7T-, LL,
B#RINTICPBPZ L—2AIZHINTE, I E CTRFTORAEILUECTH
HENTWEEHEESZOHFTIZ, PBPZ L—AIC X AWOREIL, BEHEMIC
e+ 22 EONRAHE, W, H2 WIS 0O BER TREY 255128\ TH)
SR O BV, D XK D RISV THHME D 2 WD IddEAME &2 JI 3 5 5
G, BEFEBRICOW THHRMESE 24l 2 LB IR0, & LTuis,

L2rL, —HPBPZ L—AICKOYORHDBRFFE 725 &, BLEHTIEICIRE
ST, F—DOMTONTEDORFFOHERP LS EINTER WFR—F)., 2
kL Ty BERFIESE 7 0 5503 THFFEBH OB PO IH X, FEEICIRAT LT Rrireh
KROFHHOFLHNZIESWTEDRITNIE 620, ] EHDHDT, [F—0fE ik
IZE DM DRIHERIR RS ET DL H o7z (BRUERED) ., #PIE & L CIEai
FIZEDWTHERIFIPR Z ED D Z ENZNL ) Th DM, EEIREFEFEHFIZON
T, YR L DHER DB D ENHHTIE L AL E R DT,

3. BHOBRE L FEEEAB

(1) FHOREKE

FETHAIT ML [ TFINRNREF T 7 N RO ET TINRASF 2 F G
BICEERWT INRNRAZF T R g A WNZENE ST/ &V D FriF
(R57F 3737801 &) #H L CW5D, ZORHFOFERKEIIZIPBPZ L—ATH
Do TITNZAEFF MY T NEEEIER NG 3 VAT g — )VILESE OFRFO
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RRHEE LTHEHA SR TWS, 72303 E AN TH DM N R R EZ1T-> T
WhHE LT, BERGE (1) ROMAIRTE (FFE2) o0 TELIED ETE
S DFEFE A FERT HEF 2 2 2 LT,

—3FTH D F B OHPIT, T 1 IOV T ORI, (FATE B 0 B A ) # 1 2
72 FE2 IO IR AN ESREER OB ZHT 5L LT, 0T
NOFERICOVWTHFREDFEREEAN Lz, 2 CHEFITMP ISR L,

THRTHOIMUEBROHRIL, —FERKRLOTH SN, BB TO®E
WCThbd, PBPZ L—2AE, it Sn-iE HiElc X 0 RIE SN =0 B3 H
WHIHPHIC G FNDRETH I, WORE Z BT O E IR I L D
T ENHBERFIZB W TARARE X IIREECH 5 FE R AlEE - REERE) BIFEET
HEXX, MEREFEICIVEET D Z LTS, Z0%A. PBPZ L—
A VEFE SN DTG HIEICRE ST R —WITHER DA RS, &Lz, 2
nzwE [BEMEPBPZ L—2A) LT, AAEE - REEFENHFELZWESIE TR
BEEPBPZL—A) & L7z, AT IREMEPBPZL—4] THY,
VFEE FEEZ R LeWnWied HE#EipHIcenwe L, £72, PBPZ L —A
DORE FIRITEARMENR 72y & U CREFFIIESh E LT, F 1 ROVEH212-o0
TOYEREZEH L=, 2 CREIEEEICEE L,

(2) EEEHH-

EESRIT R EMEE LR L, L2L, BEOTELZ2RDDLIDOTIEIRL .,
BHIZLLTFTO®Y ThoT-,

M DFEHNZDNT D, FFaFichR D Fraraa RO FPHIZZ OW) O BLIE H1E N FLE S
NTWDEE, Frdr oI Y% fE iR L v G I ni=w &
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