Displacing Palm with High Oleic Soybean Oil-
Utilizing High Oleic Soybean Oil

for Instant Noodles (Ramen)
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Noodles
TR

* Noodles are one of the staple foods widely
consumed in many Asian countries and has
recently gained acceptance worldwide.
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* Are available in raw uncooked, partially cooked or
cooked form
JEMEDELE, FRIIKEE. FEFAHDIRETIRRE

 The most popular type is instant noodles (ramen)
1E2EBANRDHBIRIATIEAVRIVNE(T—AY)



Instant Noodles (Ramen)
AVARZUNFE(T—A)

* Instant noodles are made from wheat flour, starch, water, salt or
kansui (an alkaline salt mixture of sodium carbonate, potassium
carbonate), sodium phosphate and other ingredients that

improve the texture and flavour of the noodles.
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* These ingredients are mixed to form dough which is then
sheeted followed by cutting process into noodle strands. These
noodle strands are then partially cooked by steaming, cut and
formed into a 2 layered noodle cake before undergoing a deep

frying process.
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* Instant noodles have gained popularity due to the taste,

convenience, long shelf-life and reasonable pricing.
AVRZUNEL, R, ERIES, ROMREFRIRE. FELEZTAKZTETLS,
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Instant Noodles Manufacturing Process
AV RBUNEDEEBETE
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Global Demand of Instant Noodles
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* In 2018, noodle industry supplies 103.6 billion servings annually to consumers
throughout the world, and the demand is on the rise.
2018 (C, FBERISHR P OEEZRICEML036E Y —EL IV HA, FETHBUER,

 On average, 280 million servings are consumed daily.
FEHLTEBUESTFAY—EVIMNEEIND,



Global Demand of Instant Noodles in 2018

2018 FNHAEDA U R2MEE

Malaysia
1 China/Hong Kong +&-&# 40,250 1% Mexico
oari 1%
2 Indonesia 1vFxi7 12,540 N'g;:'a\mal Others
3 India A1vF 6,060 Russia 8%
2%
BF
4 Japan 5,780 Brail
5 Vietham ~tr4 5,200 2% Thailand
6 USA = 4,400 3%
Republic of Korea
7 Philippines 7sve> 3,980 4%
8 Republic of Korea #= 3,820 Philippines
4%
9 Thailand 1 3,460 %
10 Brazil 75>n 2,370
11 Russia R>7 1,850
12 Nigeria +1>zuU7 1,820
13 Nepal */:5—n 1,570
14 Malaysia wL—7 1,370
15 Mexico **>a 1,180
16 Others zoft 7.970 Total Value
Total (World) 103.620 USD42'2
A5 (F) ’ Billion
Data from World Instant Noodles Association (WINA) s
The global demand refers to the total servings consumed in the world in a year 4227%:;%&»
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Selection criteria of Frying Oils for Instant Noodles
A RAVNERDIGITHEEEE

* Instant noodle contains about 15-20% oil
AV ARZUNEILMZE15~20% 2L

* QOil quality is the one of the major determinants of flavour
and shelf life in instant noodles and it is responsible for
imparting a distinct note to the noodles.
HMOREBFA RV NEDRKERFHRORELGREERT. MORFEZERT 5,

 Therefore, the oil used as the frying medium of instant
noodles must be of good quality that can impart a long
shelf life with good flavours in order to fulfill the

requirements of a good instant noodle.
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* The minimum shelf life requirement for instant noodle is

about 1 year.
LR MEQRIEREHEITLIEIZENBETHS,



Selection criteria of Frying Qils for Instant Noodles
LRV MERDEITRETE %

Stability of an oil is directly related to its degree of unsaturation.
MOREMEIEFEBMEICEZERT S

Oils with higher level of polyunsaturated fats are less stable than oils with higher

level of saturated fats and monounsaturated oleic acid.

ZIEAERAFAEAA B L NILOHIEEAFIERC—EREMA L AUVBANSLNILOMEYVREEIEL,

During frying, the quality of the oil deteriorates as a result of oxidation from

prolonged and continuous heating, triggering food safety concerns and sensory

problems.

?E(‘F'CL\%F’EEHL ERROBEMEBICIIBIETHORERFITAY, BROZTEATORBRZTPHNEEDBEEN
Lo

Therefore, flavour and oxidative stability are the major concerns in the selection of
oils used for frying.

ZD=H. HBITHOBRICH--TIL. AREBIEOREENEETH D,

The quality of the frying oil can be predetermined by their physical and chemical
properties such as lodine Value, Peroxide Value (PV), Free Fatty Acid (FFA) and
smoke point or through subjective measurements such as the visual appearance of

the oil eg colour or organoleptic properties like odour and flavour.

BT HOREFIVRM. BEL Y (PV) | BRERSAEE (FFA) L EX R EDYEME I TMEZREE, FE
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Palm Qil
IN—1\H

Almost used exclusively in frying instant noodles because
of its good frying performance and oxidative stability,

availability and relatively lower cost.

TSR BE TR . ATLOTE. EMIEIR DB T. A2 RI LS
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In general instant noodle fried in Palm Oil has a shelf life
of a minimum of 1.5 years

— ISR — LB TH T ARV MR RE1 EF O REFHE TH S,

However, it has a distinctive palm odour and flavour

LA, DA~ AD RN BB,

There are some food safety concerns regarding high

levels of carcinogens 3-MCPD and Glycidyl Esters
3-MCPDR T YLV IRTILELSIENAENENSLRIILTHY . BMODTEETEISIN
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Soft Oils
B

Soft Oils are Soybean Oil, Canola Oil, Sunflower Qil, Corn Qil,

etc.

KEi. Fv/—Fil. EXTUi, A~ A LEEHNERTH .
Have high levels of polyunsaturated fats
% H R BB AN L AL

Lower oxidative stability
BRIL R M (LR

Easily oxidized and become rancid
BAEL T BEREHLPTL

Shorter finished product shelf life
SARE R O RFHILED

Generally cannot be used for frying of instant noodles as the

shelf life of the instant noodles will be less than 6 months.
AU RBUNMED R D6 B REEL D=0 BEAL ARSI MEES T2 B TIREZ L,



Accelerated Shelr Lite Stuay tor

Instant Noodles Fried in Sunflower Qil
ET TRV R MED IR R LR T

Sunflower Oil

E<JH
Fryil::(g).c(:/iles Incubation at 65°C (Day)
= 65°C CIR:E (A3
I5AH AL OEH —
1 2 3 4 5
ok ok Slightly rancid  Slightly rancid Rancid

10 POBERNNT D PORLGRIDTS  RERVDTD
- Ok Ok Slightly rancid  Slightly rancid Rancid
- Ok Ok Slightly rancid  Slightly rancid Rancid
0 Ok Ok Slightly rancid  Slightly rancid Rancid

Remark:

E:
- Ok denotes no-off odour & flavour OKIFEROELLRMNLAELVREEZEIET
- Incubation at 65°C for a day is equivalent to storage in ambient temperature for 1 month
1H65°CTOREIINRETIy ADREFICET S
Shelf life test = Instant Noodles fried in Sunflower Qil start to be rancid at 3 months.
REPMTANSEYDHATEH T ARV NMEIX3y B TERZNBIRD D,



Instant Noodle — A Junk Food?

ADARBUNBIE O T—k ?

Many perceive instant noodles fried in Palm Qil as an unhealthy food

from the oil perspective:
TAINDE RN, N—LATEH T AV RIVNEEZ TR RERERERER DAL S

High in Saturated Fat
gAY LY

No Omega 3 fat
A AS 3G RAER VLN

Poor ratio of Omega 6

to Omega 3

F 776 RERAEE EA AT 3RE AL
DENEH R

Saturated Fat accounts to 40% of the total fat in the noodle
1 serving of instant noodle will contribute about 6.4g of

saturated fat or 32% of the recommended daily intake of 20g

D EAEH P DSLRFMEAN10%E HH B, 1V REUMNE1H—E VS Claflislhe.4g. £1-1318 H
=Y DHERIEENE 20eMD32% &5,

Omega 3 is virtually not present in the instant noodle.

Omega 3 is essential for the health and well-being of a person.
AV REUNBIZA AFBIEAERIEEE FELLLY,
AABIEAERIZ A DBEICR A ELLY,

The ratio of Omega 6/ Omega 3 in instant noodle is about 56:1
making it extremely unhealthy. The recommended ratio is not
more than 5:1 as high ratios will lead to cardiovascular

diseases.

AV RBUNEDA A FT6BEAEE DA A1 3B BRI I BB & (XX 1X56:1T. FEREIZTEER
THD, BIENENEDLMERDERRZIA O HEBI G5 1ZBRLEL, LESN TS,



High Oleic Soybean Oil

B4 LAV RKE H

 Bland Odour and Flavour
EUNAOBRAAL

* Better oxidative stability — lower level of polyunsaturated
fats compared to the common soft oils
BL R I BN —E R DBGHIZEE A, SRR DL AL IHEL

* Good for health — contains high levels of Oleic Acids (FDA

has approved a qualified health claim for high oleic oils)
BEICBL— AL BOEEEEEL (FOAREAL (L BOREMREAARTERD



Comparison of High Oleic Soybean Oil and Palm Oil

Saturated Fatty Acids (SFA) (%)
EaFNAE B ER (SFA)

Monounsaturated Fatty Acids
(MUFA) (%)

—{f A~ gaFn A AA &L (MUFA)
Polyunsaturated Fatty Acids
(PUFA) (%)

% fli > e ¥1AE if & (PUFA)

Ratio of PUFA/ SFA
PUFA/SFAD EI|&

Frying Stability
T4 DREM

Omega-3 Content (%)
TAHIEFE (%)

Omega-6 Content (%)
TAHEFE (%)

Omega-9 Content (%)
ATAHIZEEE (%)

Ratio of Omega-6 to Omega-3
F AH 65t A AH 3D =[S

ESALAVEBREME/N\—LAD LR

41.30
(High) &Ly
46.78
(Moderate) (Hh#2E)

11.89
(Low) (ELY)

0.29
(Very Low) (SEEIZIELY)

Mostly stable due to very low

PUFA/ SFA ratio
JEEIZIEL\PUFA/SFAD =8 . iR E

0.21
(Low) ({ELY)
11.68
(Low) (ELY)
46.36
(High) &Ly
56:1

llnfavinaiirahloa ratin

11.2
(Low) (ELY)

81.88
(High) (&LvY)

6.93
(Low) (ELY)

0.62
(Low) (gLY)

Stable due to low
PUFA/ SFA ratio

{EL\PUFA/SFAEIE D= R E

1.92
(Low) (E&LY)

5.01
(Low) (ELY)

80.71

(Very High) Ge®IzE&LY)

3:1

Caviniirahle ra+in



Comparing the frying properties and stability of
High Oleic Soybean Oil against Palm Oil

in Instant Noodles

AV RV MBS BBA LA VAT e/ S— LD
MR B4 EE R EMHE D LB

1. Oxidative Stability Index (OSlI)
B b % B HE 4K (OSD)

2. Frying Test — Peroxide Value (PV), Anisidine Value (AV) and Total Polar
Compounds (TPC)
TSATAN— BRI (PV) . T DA (AV) | BHEIE &4 (TPC)

3. Sensory Evaluation

BEREIRE



Oxidative Stability Index (OSI) of Palm Oil &

High Oleic Soybean Oil
N—LAEEF LAV REBHDERIL L TEEIEE(0SI)

OSlI (hours) at 110°C 19.8 18.8
110°CTDOSI (B¥fi)

e (OSI determines the relative

resistance of oil and fat samples
20 to oxidation. The higher the

12 number in hours, the better the
14 resistance of the oil towards

12 oxidation

10 OSITH-CREBHEA D EL I3 T DA B H & I E
42, BRSNS FRIEENEE HORILICK T IR
ANRBUWIEETRT,

« The Oxidative Stability of Palm
Oil and High Oleic Soybean Oil is

comparable.

Palm Oil High Oleic = LHEBT LAV BA SR OBILRE SIS R
Soybean Oil E.

OSl (Hours)
oS! (F¥)

O N &~ O ®



Frying Test — PV, AV & TPC

7547 AM—PV, AV, TPC

Add 4 litres of oil into the deep fryer and
set the temperature to 150°C (302°F)

FEWNTSALERITHEFS)YRILAN, S REZF150°C(302° F)IZERET S

Fry 50g of instant noodles per batch for 70s

50gDA VAR NEZEL1INYFIZDET0MME TS

Every 10, 20, 30, 40, 50 cycles, ~200g of the frying oil was
collected and filtered for

PV, AV and Total Polar Compounds analysis

(The oil was not replenished throughout the frying process)
10[8], 20[€], 30[El, 40[E, 50[EC &5 (T iM% 200gRHmERY « JEL . PV, AV, TPCH#TZ1T2 (51T TL\DME. ML ESALY)



Peroxide Value at Different Frying Cycles
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Peroxide Value (mEq/kg)
Jﬁﬁﬂ:%ﬁﬁémh/k&) =

;

0 10 20 30 40 50

No. of Frying Cycles
771 EIH

Types of Oil PV (at different frying cycles)
MOER PV(ZZME# &)

Palm Qil 6.64 10.75 11.34 14.70
IN—1L\H

High Oleic Soybean QOil 0.30 6.86 9.88 10.85 14.91 16.87
EALAVEBKRE S

* Peroxide Value (after 50 frying cycles) of High Oleic Soybean Qil and Palm Qil are

comparable, slightly higher than the acceptable maximum of 10mEq/ kg
EALAVBRKEHE/NN—LHIDOBELYIE (S0RT75/4ZEL1-%) (XRREE T, R KIED10mEq/kgEH T NZLES



Anisidine Value at Diftferent Frying Cycles

35 ISAEYEDT=TAE
30
v 25 _——
o B
E {RZO —o—Palm Oil
S ji15
2~ / -m-High Oleic
< 10 Soybean Oil
5
0 T T T T 1
0 10 20 30 40 50
No. of Frying Cycles 75/E%
Palm QOil 2.98 4.79 7.42 18.87 19.91 22.69
IN—LH
High Oleic Soybean Oil 0.67 4.80 10.79 13.84 23.85 27.23
BALAVEBRKE R

Anisidine Value (AV) increases during the frying process due to progressive oxidation
(conversion of primary oxidation products i.e peroxides into secondary oxidation products i.e
aldehydes, ketones etc)

IS EHEERBMITT =S SUMIEBRILASEST (— R ERIAT L TEROT U E O = KRB ERYICiH3) =01 3,

The increase of Anisidine Value of High Oleic Soybean Oil is also comparable to Palm Oil.
EALAVBEATHOT =S MitEmt S— AR E



Total Polar Compounds (TPC) of Palm Qil & High Oleic Soybean Oil during Frying Process at
. . 150°C(302°F) _ .
150°C(302° F) THITABRD/N—LRESFLAUVEERZHDEEILEM (TPC)
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=1 %



Total Polar Compounds (TPC) of Palm Oil & High Oleic Soybean Qil

during Frying Process at 150°C/302°F
150°C(302° F) THITABEDN—LBEESA LA VBERXERDEMEILEY (TPC)

0 7.1 3.2
10 7.2 3.6
20 7.8 4.0
30 8.0 4.2
40 8.3 4.4
50 9.2 4.9

Interpretation for Total Polar Compounds
B &Y DEREA

Total Polar Compounds i& Quality g
HiEEY
<10% Fresh #rst
15% Still Good ##=K3tx
>18% Near Discard 4 RisE
>24% Spoilt &

High Oleic Soybean Oil have significant better TPC levels during frying than palm oil
12 FZBE D E A LA AT HOTPCIE . 7 S— LSl U [ 2 A= B LY



Comparison of the Accelerated Shelf
Life for Instant Noodles fried in

High Oleic Soybean Oil and Palm Oil
SALAVEBREMEN—LIMTHIF AR NED
ILERFEAR (FF38) D LEER




Instant Noodles fried in Palm Oil & High Oleic Soybean Oil
N—LHAEEFLUA VB RKERTIHIT AV REUME

Instant Noodle fried in Instant Noodle fried in
Palm Oil High Oleic Soybean Oil
No. of IN—LHTH =4V RE U NE ESA LA VBERERTHIT =MV RE U ME
Frying Cycles Incubation at 65°C/ 149°F (Day) Incubation at 65°C/ 149°F (Day)
R 65°C/149° FTRR(H%D) 65°C/149° FTRRE(BH%D)
10 20 30 35 10 20 30 40 50
Rancid .
10 Ok Ok Ok PPN Ok Ok Ok Ok Rancid
20 Ok Ok Ok Rancid Ok Ok Ok Ok Rancid
30 Ok Ok Ok Rancid Ok Ok Ok Ok Rancid
40 Ok Ok Ok Rancid Ok Ok Ok Ok Rancid
Ok Ok Ok Rancid Ok Ok Ok Ok Rancid

Remark: 5535.’%:
- Ok denotes no-off odour & flavour OKIFEROKMGENIEERT
- Incubation at 65°C for a day is equivalent to storage in ambient temperature for 1 month
1H65°CTOREIINRETITADREFEITHEETS
Shelf life test = Instant noodles fried in Palm Oil became rancid at 35 months (~3 years).
However instant noodles fried in High Oleic Soybean Oil became rancid only at 50 months

(> 4years).
REHRB TR /IA—LIHTET AV R M35 A GEXRR) THREREWEHLIEO =N, G LA VEBERKEZATHE T4 X2 MEh
TR WNEFHLIRO =050 A GEL E) £ ->TLT =,



Odour and Flavour Scores of Instant Noodles fried in Palm Oil & High Oleic Soybean Oil
N—LHEBALAVBERERTHBIF A RV MED G ERDROT

Instant Noodles fried in Instant Noodles fried in
Palm Oil High Oleic Soybean Oil
No. of = LTI F A R A M B LAVBAE T A R4 M
Frying Cycles Incubation at 65°C/ 149°F (Day) Incubation at 65°C/ 149°F (Day)
HIT=E% 65°C/149° FTIRE(BH) 65°C/149° FTIRE (B
10 20 30 35 10 20 30 40 50
10 8 8 7 6 9 9 8 7 6
20 8 8 7 6 9 9 8 7 6
30 8 8 7 6 9 9 8 7 6
40 8 8 7 6 9 9 8 7 6
50 8 8 7 6 9 9 8 7 6
Interpretation of Score  xaransin
Score za7y Description t8d
9 Bland &=
8 Mild, typical oil odour, no off-odour & flavour
[FDNEHEAKDEFY . EROTIRGRTE
7 Stronger but typical oil odour, no off-odour & flavour
BNEFEAHAREDEFY T, EROTIRGRETZL
6 Rancid, Off-odour & flavour a2, REOTRREK

Instant noodles fried in HOSBO has a better initial odour and flavour score when compared to

instant noodles fried in Palm Qil. This advantage is maintained during its shelf life
IR— LA TBF AV REUMEE LR B L BA LAV BAT R TR TV RV MERINEY EROZT7HEN, COEM M REHMEEC

—_ I d. 7



Comparison of Instant Noodles Fried in Palm Oil and

High Oleic Soybean Qil
IN—LHEBRA LA VBRER TR AV REU MED L

Odour & Flavour Distinct palm odour and flavour Bland in odour and flavour
BBk N—LHFE DB ER BIRER
Shelf life Shorter shelf life (~ 3 years) Longer shelf life (> 4 year)
REFHAME REHBIEEV GEXRE) REHHEIEED GFELL)
Nutrition - High in saturated fat (6.4g/ - Low in saturated fat (1.7g/
RE serving) serving)
AN BV QY —EL T $H1-Y6.4g) EATNAE A IEL QY —E 2T $H1=Y1.7g)
- Moderate in oleic acid - High in oleic acids (12.8g/
content (7.4g/ serving) serving)
FLAVBREREFHFEEQY—ELTH FLAVEAEWN (LY —EL T H1-Y12.8g)
= - Good Omega 6 to Omega 3

- Unfavourable Omega 6 to ratio of 3:1 which promotes

DIEEE) £ ra’Flo i 56‘-1 el good cardiovascular health
can lead to increase in the FAF LA AFIDENS (X3 1E B, (D IS

risk of cardiovascular disease ROBRERET 2.

. FAN6EF AH3DEIG(F56: 1&FL, (D
Remark: %: EREROIRIEKIZDLMD

Serving size of instant noodle = 80g A AR F&E1%R =80g



Conclusion

+=A
ibA off

High Oleic Soybean Oil (HOSBO) can be used as a replacement for palm oil in the
frying of instant noodles (ramen) for improving its health status, sensory properties
and also shelf life.

REUASE, BRI BRI TORAITEY , BAL A BATH (HOSBO) £/ S— LMD IEDYITAY RE ME (5—%
V)DBITHELTHESIIENTES,

The possibility of transforming the public perception of instant noodle from a junk
food into a healthy and nutritious food can be done when switching the frying
medium from palm oil to high oleic soybean oil. The amount of saturated fats will
drop from 6.4g to 1.7g per serving (73% reduction) while oleic acid will increase from
7.4g to 12.8g per serving (72% increment). The Omega 6 to Omega 3 ratio will also be
reduced significantly from 56:1 to 3:1 which is optimum for promoting cardiovascular
health.

f% /\— LA !5‘“'7]' AVBATRICEZDIEITLY _ﬁxﬂl]% )“/ 4 —DEDNIPT—R D
RECREDDORMA, ELAO LN TES, 15— ES9 H1-Y 0 gaFIRs 4g7ﬁ\b17 ~EFY (73%38%
D) AL 1Y — I:/J%T—UM M i512.8gHZ % (72%HMN) , £ AH6 7J'>(7330)£IJ/-\%56 1Mi3:1
~NERECRDL. 'L.\JIHM%OD&EEJELH—J@&

Instant noodles fried in HOSBO is bIand W|th a better flavour score when compared
to instant noodles fried in Palm Oil.

HOSBOTHZITI-AV ARV NMEIFER T, N—LBTHITIAV AV MEE LR DHEKRD X7 HEL

Instant noodles fried in HOSBO has a significantly longer accelerated shelf life (4
years) compared to instant noodles fried in Palm Qil (3 years).

HOSBOTHGIT =AMV RAVMEIEN— LM THIF AV RAME (3F) LLERDEMMERFHRBHAREEUTINS BF),
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