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EFFECTS OF IRRADIATION ON PHYSICOCHEMICAL AND SENSORY QUALITIES
OF FERMENTED SHOOT TIP OF SWEET POTATO
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Abstract ; The effect of irradiation on sensory quality, physicochemical and functional properities of fermented shoot tips
of sweet potatos were studied. The results showed that total content of free amino acids in fermented shoot tips of sweet
potato were not influenced at 4kGy irradiation, but increased at 6kGy. Total content of organic acids in shoot tips were
not influenced by 2 ~6kGy of irradiation. The 6kGy irradiation at destoried sensory quality of shoot tips. The total viable
cells of the tips was reduced from 7. 35 to 4. 67log CFU/g at 2kGy irradiation. and no growth of total viable cells was
observed at 4 and 6kGy irradiated fermented shoot tips. It is recommended that 4kGy was the endurence irradiation dose
for fermented shoot tips of sweet potato to ensure the maximum retention of taste quality and health-relevant functionality.
Key words : fermented shoot tips of sweet potato; irradiation; angiotensin converting enzyme ( ACE) inhibitory activity;

antioxidant activity ; sensory quality
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1.1 #

L1 B# R HLHAE REE B B EY
WFSE A8 B TR Y 55 e SR 1 28R R A e
[k 5 AFFEE 26 30 ~60 K, RIFAKSLLT 15em

ZEATIBEREEIR
1.1.2 XA DPPH(1, 1-diphenyl-2-picryhydrazyl) .

TPTZ(1, 3, 5-tri (2-pyridyl)-2, 4, 6-triazine) fFMKMH}
(Folin-Ciocalteu) 7 | Ifil 45 K 9K R ¥ fif ( ACE,
0.25U) By bR It-2H 2 Mt-—¢ = R (HHL) | 55 JR R s 1
i D RS AR BRI I T 26 [ Sigma A H] |, (435 4l
BRI OG0T 32 [E Fisherhemicals 23 &), 72 T X AR
s R TR IR T e 24 i A ] A e, G
N % o S s T

1.1.3 L& E  Agilent1100 WA A3 (2 HEE
vHE)) , Agilent B35 T AE 3, Eclipse XDB-C18 3% 1
(5pm,4. 6 x 150mm, “ZHE(R 2 H]) , HITACHI L-8900
BRI HTX, TU-1810 $24M] WL 66 BE 1 (b
i AR AT BRBTAE 2 H]) |, TG16-WS 75 2 oy o 5 .0

HLCHIRE K VWA O LA R A FR 2 7] ) , KQ-250DB
B AR R P G T A% (B LT R A AR A BR A
), LRH-150 AEALREFRA8 (i 4 fH SE R 3 A7 BR A
F]) ,SW-CJ-IFD & TAE G (MR Z R A |
1.2 iEH

R IRAE VLI Al B2 B S B A Mk A B 5 e
9 Co v FRGHIR N HEAT 48 SRS B2 )y 2916 PBq, #
MRS 0.2 4 Fl 6kGy, HR AL I 4 D Fl &
8.6Gy/min, HiMJ5, B8 5 W 200g T 4°C /47,
24h P TIERE VR DL REE pH R (0 2 AR
YA bl e (TCRIURE ), AR 100g 2 7R T8, T8
it 40 HifiJ5 , T20°C A7
1.3 REHE
1.3.1 HFERABGHE  REGEEEEL 1000g, N
AJK 10L F1 500ml PUJI| i 5004 , PRI 5], fpdh 43l
fife, B 32 K, K 5000g 7 i H 25 R W vk, Bl T
J&, 5720 5 4 A 5 NS s RISk 5 R 5 0,
T 3E e, oK B G S0, e, SR s R A AR
10°C I A& 8% 20d.,
1.3.2 #HmPRBURGHE PRI PR 1g, N
A 50% H [ 30ml, 80Hz # 75 30min, 12000r/m &5 .L>
15min, YA 1 T5 L, 6 4% 5% 7 e HEUAH ) O X4 B 2 1K,
G EIERIEER 2 S0ml 28 L PO, 45°C Tieik vk 4
AT HREBUR, LA 30ml 578 K B, 120000/ m 50>
15min, E3EHEN AR OEEBGR , - 20°C -A745H .
1.4 FEFRUZE
.41 BEFZ /AW 12 {73850 24 4l
Mo RS AWl Ik WEER 1 ~ 5, ok
WHRSE R 1.0, AEW BN 5. 0, BT kIR
THPREEATRE . AR T 5 R 4 DRk
IR R T 2RI BT, PEA R 5.0 Y45 TR A
AR HAT R R SN A Y R R AL A
KGR A MR 5 R, BT, TR R TG 2
JoT, BT TR 5 ST M B
1.4.2 #ua4AB4FT0E  KHEBE OSSR
I 0.5g, T A 0.005mol/L 4 $5 B2 25ml, i 7 A5 Ht
30min, 3T, MERHFLE 2ml JEM AR 25 T (I <
60°C) , A 0.005mol/L BYEER 1ml, $E5), W&
0. 45pm JEML T U85 , HEAE 20, FE B AH R 0. 14mol/L
ZIRAN 0. 05% =W ekl 60% ZIEIRA W, Kl K
435124 254nm H1 440nm
1.4.3 AMBRAEZTAUL KR 1g il 80% & 2
25ml,80Hz # 7 30min, 12000r/m 250> 15min, Y4 I
TR, T A kit +e FEORE [R) 7 R A 4R 2 3k, B 0T |
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HWIFEZRE S0ml, B Sml F25 & B, 7E 45°C %
A e A 7 e B B v R B, IR BB, DA 0. 2% 1Y
WEFRIAM# 10ml FiBs, 1 0. 45um JEMR  HPLC HEFE, 22
& & Agilent Zorbax SB-C18 (150mm x 4.6 mm,
S5um) (Agilent, USA) (At #6 B2 VRN . W shAH A Ry
0.2% BIR (pH =1.9) , Wi s AH B i & ; Uik sl AH A 1k
JBAE E A 20 ~ 8min S ZHAH A,8 ~ 12min B4 B ML
0 7+ 30% ,12 ~15min M 30% F& R 0, A1 30°C , i
0. 8Sml/min, JEFE & 20l , K I 3% K A 210,326 Fl
360 nm,

1.4.4 FEMZ  TA. XT2i P&, %5 S5
D R Sk R B N 5. Ommy/s, IR R A
1. Omm/s , & 5 4Rk M AR B BE R 5. 0mm/s, RSB
H30% il & 1R Sg, RN P/5, ME LSRN
TR,

1.4.5 pH. B & & Zn% pHIHIE pH {H, GB/
T 5009. 51-2003 1 4. 6 MFREE AT ERR . B25 R H
WSC-S 62205 ,CIE LAB ik, L Fomai (i
SERE) ja TEBU(IE) H I KRR &k (20) MR, b 7E 1
(IE) HAF 2R () MR, AE REEE A2,

1.4.6  haeiEM e M Z  ACE 0] 1% 7 I & 2 IR
Cushman and Cheung"" #9705 % , HR 5 ELIAR I B E 4718
L B 5 A it Y B IO S 10 L, 5 1% Smmol/L By JR
Pk -2H S k-4 &= R (HHL) YEJEY) ) 50mmol/L Hepes
GEPR 65wl TR A, 37 COKRIM I 3 min, Bl 5 IIA
20l MM Kk RFEHmE (ACE) (0.1U/ml),37°C %
W 30min, LA 100wl 1mol/L $RERZ 11 KW , fe i FHZE
TR KR AT M AT, 22 0. 45 pm B RS 2 . 8
TS W BN AH S . B R 2% v W (10mmol/L
PBS,pH 2.40) =25.75(V:V) ; ik : 1. Oml/min ; 4}
K I 9% K 228nm; A iR 30°C; #E B 25l B

5.00mmol/L Y By K 2 i W&, IF MR # B¢ 2 0. 10,
0.20.0.30.0.40 F1 0. 50mmol/L, HPLC 41 5#E &
FAA] . DAED BRIR e B2 AR Ak s | g TR AR AR A, 2%
HilbriE Lk

DPPH {5 B E 110 & 2 M8 Blois B 3L BURE AL
FRBOK A 2ml, il A 2 x 10~ mol/L DPPH ¥ 2ml,
30min &5, T 517nm 20K OG(E, DPPH EBRR (% )
= [1-(Ai-Aj)/Ao] x 100% , 3 h AL by RE S 5
DPPH J& W OGAA, Aj HFEMAE 517nm Kb I OGAE,
Ao N DPPH WA,

SR JELRE 7 E R T FRAP 32120 JURE f A 32 B
A 30l A 1. 8ml TPTZ VB ( H1 0. 3mol/L ESHR 2
W 25ml, 10mmol/L TPTZ ¥ ¥ 2. Sml ., 20mmol/L,
FeCl, ¥ 2. 5ml #H A%) , 1R 215 37°C )L v 10min, il
FE 593nm ZEWEERE, LL 1. Ommol/L FeSO, AFR#fE, #
S PUEALIE T (FRAP {H) DLk 2 [A) R0 O6 B ir i 1
FeSO, M2 RBERIR
1.5 fEVERNE  HUEWIEbRR I AR th e A
FEALFNE E F 4R GB/T 5009. 542003 #47
1.6 HIFEHW

K H] SAS(2000) #4775 2253 HT (ANOVA) , 15 FHXB
5 ZH L (Duncan’ S Multiple Range Test) #1722 5%
AT

2 HERGH
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Table 1

Effect of irradiation on sensory quality of fermented shoot tips of sweet potato

SyE| it dose (kGy)

item 0 2 4 6
il texture 3.64+0.18 ¢ 3.57+0.21 ¢ 3.12£0.15 b 2.78£0.24 a
Sk flavor 3.42£0.25 b 3.44+0.16 b 3.31£0.28 b 2.53+0.17 a
7% colour 3.36£0.21 a 3.2140.20 a 3.34£0.21 a 3.2040.19 a
VAT taste 3.46£0.23 b 3.27+0.24 b 3.31:0.18 b 2.54+0.31 a

T« 7] —A7 K 5 AR TR AN R B AR B AL 25 5 35 (P < 0.05) , FRFl,
Note: Different letters in the same row mean there were significant difference among the data of different irradiation groups (P < 0.05). The same as following
tables.
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Table 2 Effect of irradiation on free amino acid composition of fermented shoot tips of sweet potato

i s IR it dose (kGy)
free amino acid 0 2 4 6

KITA AR Aspartic acid 0.071 0. 006 a 0.091 +0.009 ab 0.115+0.01 b 0.102 £0.01 ab

I Threonine 0.119 +0.01 a 0.127 +0.016 a 0.181 +0.02 b 0.195 +0.02 b
23R Serine 0. 067 0. 006 a 0.080 +0. 007 a ND 0.118 +0.009 b
AEFR Glutamic acid 0.185+0.01 a 0.214 +0.018 ab 0.197 +0.020 a 0.246 +0.021 b
HE&M Glycine 0.061 +0.004 a 0. 066 +0.009 a 0.088 +0.007 b 0.097 +0.009 b
PR Alanine 0. 106 0. 007 a 0. 132 +0.010 ab 0. 145 +0.011 be 0.165 £0.012 ¢
R R Cystine 0.010 £0.001 a 0.010 0. 001 a 0.020 +0.001 b 0.012 +0.002 a
H R Valine 0.063 +0.004 a 0.074 +0. 005 ab 0.084 +0.009 b 0.087 +0.005 b
AR Methionine 0.025 +0.002 a 0.024 +0.002 a 0.026 +0.002 a 0.023 +0.002 a
SRR Tsoleucine 0. 044 +0.005 a 0.052 +0. 003 ab 0.059 +0. 004 b 0.061 +0.006 b

S E PR Leucine 0. 099 +0. 008 a 0.120 +0.01 ab 0.132 +0.011 ab 0.145 +0.02 b
%R Tyrosine 0.042 +0.004 a 0.056 +0.003 b 0.071 0. 006 be 0. 066 +0.004 b
JENE R Phenylalanine 0.072 +0. 006 a 0. 089 =0. 008 ab 0.101 £0.093 b 0. 102 +0. 008 b
#i &R Lysine 0. 059 +0. 006 a 0. 069 +0. 005 a 0.096 +0.012 b 0.099 +0.008 b

202 Histidine 0. 021 +0. 002 ND ND ND

FEEIR Arginine 0.017 £0.001 a 0.018 +0.001 a 0.021 +0.002 a 0.026 +0.002 b
fifiZ & Proline 0.063 £0. 006 a 0. 068 £0.007 a 0.091 £0. 008 b 0.071 £0.007 a
B total 1.025 +0.107 a 1.17 £0. 110 ab 1.295 +0. 119 ab 1.47 +0.154 b

TE:ND FoRoAR ki,

Note : ND means not detected ,
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Table 3  Effect of irradiation on organic acid composition of fermented shoot tips of sweet potato

HHLER it dose (kGy)

organic acid 0 2 4 6
AR malic acid 12.3+1.5a 1.6+1.3 a 11.7+1.4a 9.45+1.1a
FrHEERR citric acid 126 1.2 a 14.2+2. 1D 13.1+1.0 a 17.7+1.4 b
BEHIFR succinic acid 17.2+2. 1 a 15.2+2. 1 a 16.4+2.1a 17.0+2.1 a
FL A% lactic acid 99.2+0.9 ¢ 97.5+1.8 ¢ 95.8+1.5b 93.8+1.9 a
# R oxalic acid 47.1£2.5a 49.1%2.3b 49.7+3.3 b 47.9%3.1a
A total 189.4 3.9 a 187.6 +3.2 a 186.7 +4.5 a 185.9+4.1 a
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Table 4  Effect of irradiation on color values of fermented shoot tips of sweet potato

2z Fl dose (kGy)
color difference 0 2 4 6
L 24.99+1.3a 23.03+1.4a 22.69+2.1 a 23.03+2.5a
1.61 £0.21 b 1.09 £0. 14 a 1.01 £0.13 a 0.71 £0.09 a
16.08 £0.92 a 17.69 £0. 86 a 17.26 £0.88 a 15.9+£0.75 a
AE 20.59+1.42 a 22.6+1.33a 22.48 +1.25 a 21.59+1.37 a

x5 BRMRXBEHEZRHTEE pH MEBRENZN

Table 5 Effects of irradiation on hardness, pH and acid value of fermented shoot tips of sweet potato

WH i dose (kGy)
item 0 2 4 6
fifi i hardness (N) 13.94 £1.76 a 13.09 £6.10 a 20.00 +3.23 a 15.22+4.92 a
pH 4,04 +0.08 a 3.94+0.07 a 3.94 £0.05 a 3.95+0.03 a
JBBRIE total acid value (g/100g) 0.687 +0.11 a 0.711 +0.09 a 0.694 +0.17 a 0.705 +0.07 a

Fo6 BERWAEBHEZRNBEDIEROME

Table 6 Effects of irradiaiton on microbial analysis of fermented shoot tips of sweet potato

TH Fl e dose (kGy) I
item 0 2 4 6 national standards
EORTE (HRU TR R BICE  & H a R ek ARAG ARG AAG ARAG TR
pathogenic bacterium not detected not detected not detected  not detected can not be detected
KIGERE E. coli (MPN/100g) <30 <30 <30 <30 <30
T K B2 colony-forming unit (log CFU /g) 7.35 4.67 0 0 AHE unregulated
g 1o 120
Z 98
E g6 f [
g 94 T ook
E g
E 92 + .3.
& o9t | £ 80
< &
88 + =
$ | H
s 86 F E} 60
E g4t 3
5 :
o o8t =
Q E a0+
< 80 b a
?8 A 1 1 1 i
0 2 4 6 20 r
il dose ( kGy )
0 1 1 L 1 J
B B R T H 2R 4R ACE i BB 7 14 52 100 50 20 10 I
Fig. 1 Effect of irradiaiton on inhibition activity #Bconcentration (mg/ml )
of angiotensine converting enzyme ( ACE) in P2 BRI AW H B 25201 DPPH 15 BR AE 1 Y5200
fermented shoot tips of sweet potato Fig.2 Effect of irradiation on DPPH-scavenging

effect of fermented shoot tips of sweet potato
2.4.2 RROTAEHEZRTBAFEG 0
B2 R 3, &l H SRR B A f AL 2.5 ERMIAEBHEZRMEYISRRZIN

SRR RS - 2 Rt RE ), LS RS P e e ) Bl H ¢ 6 T LA Y 2kGy 48 AT LUl & B H 2500
i R 3 KRS SR (P < 0. 05) T SEUN 7. 35 (R 4. 67log CFU/g;4 F1 6kGy 1]

LUK FI 5 40
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FRAP(mmol FeSO,/100g)
iy

0 I 2 I 4 I 6
it dose (kGy )
€3 AR AT 3 2R 00 FRAP (RS2 R
Fig.3 Effect of irradiaion on FRAP value of fermented

shoot tips of sweet potato
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AR RO R S BRI R, S5 AR Kk
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— B X R RS U B B 1 Y N B 4 v] e
S P T R A B R e il P S s L Y A
RES5 45 T BB W 24 ) S 21 2R 4854 o i 5ok S R iR o
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ek R, XSG AT R 5 40 IR T b 2 g
(SR ERT RS

RIS AT H 2R B pH | BRI T
4k, X5 Song 2 BB ST 45 AR, AR 5T 45 R

SR 5kGy LA A e o 6] 9 5 7 s FE D pHL 52 )
FNTE N

ARG R IR, K B 22 EAT ACE HHE %
264 1 6kGy 8 B J5 ACE 16 1k & 25 145, Bt 4R
HE AL A 1 0 T M 68 X5 Kim 250 9 48 — 5,
Pk, FRATHEM 4 F1 6kGy 58 I8 S5 ACE i 15 P 3% 5%
Al RESE R IR AR T R B H 2R B A A T B
A ACE 6 MR /NIK, T ACE #0616 P T =5

ARSI R, G IR AR O R I F o 1 250
PrAALTEPE, X 5 Jo %Y I Ahn 25 (IR IE AT,
HJF R AT RE AR IR R A — 2 K T, AR T — 2t
BABEMR /N, 58 BT 5 28 553 A i
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4 25t
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