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Effect of Emblica Polyphenols on the Processing Quality of Fried
Instant Noodles

LIU Xiaoli, CHEN Liuqing®, LI Yuteng

(Faculty of Chemical Engineering and Light Industry, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Macroporous adsorption resin LSA-10 was used to purify emblica polyphenol (EP), while the purified
polyphenols were added into flour to make fried instant noodles and the major phenolic compounds were measured by high
performance liquid chromatography. The effects of EP on cooking characteristics, texture properties and oil oxidation of
fried instant noodles were investigated. The results showed that ellagic acid (EA), corilagin and gallic acid were major
phenolic compounds in the EP extracts. The contents of three phenolic compounds (EA, corilagin and gallic acid) were
(45.2+0.1), (16.6=0.5) and (22.1+0.7) mg/g extract, respectively. The retention rates of the three polyphenols in fried instant
noodles were all above 30%. The addition of EP could reduce the rehydration time of fried instant noodles. When the
addition amount increased to 1%, the rehydration time of instant noodles decreased significantly (P<0.05), from (125+3.5) s
to (108+2.2) s. However, with the increase of EP, the cooking loss and water absorption increased significantly compared to
the control sample (P<0.05). The results of texture analysis showed that EP had a significant effect on the texture
characteristics of instant noodles. The hardness, elasticity, adhesiveness and chewiness of noodles increased significantly
with the addition of 0.5% to 1% (P<0.05). However, the hardness, stickiness and chewiness of noodles decreased
significantly when the addition amount was more than 1.5% (P<0.05). The peroxide value (POV) and acid value (AV) of
fried instant noodles were significantly decreased by adding more than 1% EP (P<0.05). During the 10 day experiment
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period, POV and AV were lower than 0.25 g/100 g and 1.8 mg/g of national standard, respectively. The antioxidant activity

of EP was closely related to the content of three polyphenols, and the antioxidant capacity was positively related to the

phenolic hydroxyl number of polyphenols. Therefore, the addition of EP can improve the processing of fried instant

noodles, and inhibit the oil oxidation.
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60 °C 232 3 h, iUk, U —wIZIRF &I IR,
45 °C Ji@FEFE RAFEIVE NG MRAR W IR T . T
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FAHFIEI R 3 s, FRAEREEE N 70%, fil & {H N 5 g2,
1.2.7 WKEJFEm T ihAE POV F1 AV E JF
{EIHAE 65 C MPEIR THEFE P-4, B 2 d TE—IR
Jr B i AR 1 EARE AN ER M . BRI T A
60 B, AHEFERUR, 40 °C s KR, 15
FfEMIHAR. AR POV {HAYMIEZSE GB 5009.227-
2016 & &4 H ot SR AR (E B9 I 2 O B AT P, s ig
AV I EZ R GB 5009.229-2016 £ 5 H R A (1430
FEITEHATR . R H T2 WML POV e 1 FIREAIR
AV Be 15 RS N Z i 5 5 (EH POV 1 AV L
Y EA], FZHE(POV s p POV i1 ) /POV o o FI(AV o —
AV VAV o AT
1.3 BRI

SEEGE A 3 UK, BREE R LOE I EAR E2ZE R
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x 100

x 100

2 #RSHL
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PRI FE A R S IR T IR . AT R 5T
FHFAERREAE 20, SR HPLC =04 H 2k
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Fig.1 High performance liquid chromatogram of standard
references (A) and phenolics from emblica extracts (B)
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Table 1 Contents of three phenolic compounds in fried instant noodles
RHTFLZERINE (%) KA TFR(mg/100g)  HRE®%)  FEA(ng/100g)  HRE%)  HERmMg100g)  HRE(%)
0.5 8.9+0.4 60.6+2.5" 3.34£0.2 60.5+1.1° 3.6+0.1 67.9+2.7*
1 20.9+0.7 53.8+1.7° 7.9+0.2 52.4+0.9° 8.2+0.4 62.9+3.1°
1.5 30.2+0.4 55.4x1.4° 10.3+0.5 58.6+0.7° 14.0+0.6 57.8+1.8°
2 43.1+0.8 52.342.1° 14.1+0.7 57.5+1.5° 17.9+0.9 59.5+1.7°

xR b FoR 22 57 35 (P<0.05); 22, 3[Fl,
2 MKEJTE RN A R

Table 2 The cooking characteristics of fried instant noodles

3 KD I Y AR

Table 3 The texture properties of fried instant noodles

RHFZERNE (%) ZAKEE(s)  EEBER%)  BKE%)
0 12543.5% 5.941.3¢ 137.343.4°

0.5 116+1.8° 6.3+0.8° 144.6+2.1°

1 108+2.2¢ 7.8+1.7° 145.5+3.7°

1.5 107+2.4¢ 8.1+0.5° 150.9+2.5°

2 105+1.7¢ 9.6+1.8" 152.1+4.8°

52 K A2 PP I K o T 28 28t o 1) B 22 s
bRz —, IFETALE 80 °C LA_bshyus & Hilnd, &2k i
[E]— B 20 F 360 sP7 ANk 2 AR, FrAs J7 T k:
S KB TE] 24170 F 360 s, HLESINAYH T2y 7T LAy
IR KR, Y H T2 miinE 1% i,
A 1T A2 K s ) 42 S REAIR (P<0.05), FH(125+3.5)s U
FE(108+2.2)s. MR HFZW S miEd 1% B, 77
AT S K S TR] PR A RS . BFTE 26 H, ZRENS
T A o A B FUTEVE FH, TB e 252 1) T 77 8 L PRI 25
ey, A8 T T A5 0 S K s Ta] 28T

T 2% P 2% 28 408 O S P nT 5 1k [ 40 7 HH s
PR, WK SR A e (8 T B2 /K S 7K Sy AE T
P25 20 H BB I B, B BRI PR [ i 2E
AR E TR bR, AR 2 WAL I T A H X
Fig3 14 R T 285 0 I /K 3 e T2 FI 4L, B A
HFZ W ErE RN, J 5 7R S R K 228 T
R, MAHFZMEnEIRE] 1% B, Jr (@ mpzE
AR AR R AR T 25 RS N 25 (P<0.05) .
SHTFZWEIE N 2% B, 7 (i 28 S0 I g
IR AR B I KAEL, 439914 (9.6%+1.8%) FT(152.1%+
4.8%) o THI A% F 75 8 30 I R 7K S5 449 5 i 73 X 245 14
LERGPERR RS VIAEDC, Z2 W2 0T i I 2 ol 1T 2% 1 1T
T AR B AR BRAAL Y, BEAE 4y H T Z WS it a3,
THI A% T T 285 4 PN F LR Z i i, BT T X e by 42
TEYIFEAREE J1, A R TIOR8 ik, i
= T OB AN ZE IR R KR, A, S5 2231
KA R T B EE A R R K RN R =2
—o DA EEERIEH, USInay H-F 20 vl Lyd/ b ik
AR AT (14 52 7K B TRT, AEL RT3 J fo T 25 5 35 A
WK 3R, PRI AT s il g g .

24 FHFZEBRURESE R R ERI RN

FHIBTAE 53 BT ASC 2 52 7K T {88 1o 1) B AR R, 45
P AAERE | RHEME: . BE PR AR SR, T LR
SHBPEN T B T B &4 BT . AN RIS H 2 B asin et
JrETRISE K )E B SRR s e DL 3.

REFEZBRMEE

(%) Wiz (g) S

BB TE(g) THIEE(g)

0 235.4247.25° 0.289+0.13° 119+1.25¢ 34.41+1.15°
0.5 287.13£10.33° 0.293+0.11° 122+2.65° 35.55+3.22°
1 379.85+11.38* 0.312+0.07° 166+3.45" 51.78+1.65"
1.5 317.36£7.87° 0.308+0.15* 143+7.25" 44.04+2.27°
2 265.67£9.42¢ 0.282+0.08" 120+5.38° 32.84+1.06°

% 3 Al A, AHECT 25 RS, 3 1% F1 1.5%
A H T WX S R R | e | RS P R
YJEA W (P<0.05) . A H F2mashngh
0.5% EINZE 1% B}, AR A0RE | sk | & P Fne
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WEAAE S S RAIK, St T R, R TR E T
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Fig.2 Effects of emblica polyphenols on the peroxide value of
fried instant noodles
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HIE 2 ] LLE B, S H-FZ W nl DLAd W eE 7
e AR ) SRR, e S A A it 22 1 Y P 1 1
JINTREAR . T ETE 65 °C ARAF 2 d )5, 25 FAI4HAGS
N 0.5% 4% H F £ W5 £ 5 41 19 POV 1H B 3 34 Jn
(P<0.05), POV 1HSFHITESS 2 d FIEE 4 d = T EIZR
#E 0.25 g/100 g, TR 1% 178 e
T3 6 d J§ POV {H T3 (P<0.05). 1% 1 1.5%
4% H 7 22 Wy b PRAH o SR AR S S FE SR 8 d FIER
10 d A/ F 0.25 g/100 g, 2% A H FZ2 Wi m
TVE T ETAE I 10 d PN, Hoad S A % T [
FhaiE. 5SS XNBEnAEN % FHE P E b
WL R—2, Ay H F 200l LUAE R Im A S 1e 055
T
2.6 FHFZIMFHEESER AV ERNFN

AV {HREME s i H 7 (88 T v i 25 R TR 11 2 &,
A HFZmXt B e fsEmaniE 3 s, RYE
B A ESARMEIT R GB 17400-2015, JHKEJ(H
M AV EAGES T 1.8 mg/g.

3.0 2
-o- 2
—a—0.5%EP EA
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Fig.3 Effects of emblica polyphenols on the acid value of fried
instant noodles

rH & 3 0, s 4R pk 2 d BsF, Ay m X m A
T THT ) R VA S S R i (P>0.05) , 7 {8 T 11
AV HIHFE 0.5 mg/g Ze47. 1H 65 C WK 4 d )&, J7
B TET (A P 1 Bt 23 - 22 B S I e 1) 5 o Tl =5 o
K (P<0.05) . ZS5 FHZHAN 0.5% 4xH T2 W b P4H 1Y
Iy, FAER M4 eSS 8 d ANEE 10 d = T E AR
#E(GB 17400-2015)1.8 mg/g, THHH 1% LI E4H
TR EAESCSE P, BRI T 1.8 mg/g.
L, YA H P2 inmikss] 1% LB, nTRIA
SREARI K D7 1T (A R AT o
2.7 XM

K SPSS Ge it A4 v KE Dy T b ¥ B
P | An] HELRT R AE IR ) 5 SR S TR (B Y R
JIFREARIR AN BOBE ST 4 TR AR ST, A5 —Fh
Z W9y 1) e S BT IR AT T 22 18] A 26 R 80an
A PR, MBS R SPUMIREIE R A
A . Hidh, R H B Z2 il LR TS
% POV BEJ ARG B35 (—0.9658, P<0.01), BEET

TRAIEEALRR I & E AN POV RE S W E AR (P<0.05);
5340, A LR 50 B | TR AV BRI A S M e 5
(7=0.9081, P<0.05), I, g HFZmdmlhkE s
{E A AR A L S X — R i DA DG, BBt
TERE J1 5 2 By PS8 H S B ARG

R4 WKEDTER 28 S UM R AR T A A ARG
S
Table 4 Correlation coefficients () between the contents of
emblica polyphenols and antioxidant activity in fried instant

noodles
Eitan BT ol L4 5T TAETR
FEAIT S AR (I RE 0.9107 0.9658" 0.9346"
FEARER N 1 RE 1 0.8187 0.9081" 0.8564
2 RRER B, P<0.05; **FR 27 B3, P<0.01,
3 #ip

AW FERY, OB TP S I A H 2 M 2R
IITEIMKE B P REAS LR B 30% DU b RH T
A IAS B T SR R A 25 58 m, s H 2
B Es I 0.5% HEANES 1% B, 1A Ao RE L | 53 |
JESFE P AN PR {2 B (P<0.05) o (B S Ui
of 1.5% LA By, ASHT0EEE | R G P FTRE g A
Tho SH T2 WA R T A% A 8 1 28 S5 e
S8, VAT RE T A T A S K B TRL o >SS S N #
1% BF, J7 (8181 119 52 7K B[R] 4 35 AR (P<0.05) , B[]
FIsf S TR P14 255 2 A0 O FINR K SR AR R 45 FURE S
B35 (P<0.05), IR fl A e . Ay H -T2 X
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