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Effect of Fish Scale Gelatin-Agar Composite Film Incorporated with

Silver Nanoparticles on Preservation Quality of Loquat Fruits
ZHANG Jinli"?, CHEN Zihe’, CHEN Yanting’, REN Zhongyang’, ZHANG Shen®, LI Qingbiao"’

(1. College of Harbour and Environment Engineering, Jimei University, Xiamen 361021, China;

2. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China)

Abstract: The effect of fish scale gelatin-agar composite film incorporated with 0.04% low concentration
of silver nanoparticles( AgNPs) packages on preservation quality of loquat fruits was investigated, and the chan-
ges of physiological indexes of loquat fruits were measured during the storage. Compared with foam fruit net
packages, PE packages and fish scale gelatin-agar composite film packages, the fish scale gelatin-agar compos-
ite film incorporated with AgNPs packages could significantly reduce the decay and weight loss of loquat fruits,
inhibit the loss of firmness, delay the reducing of vitamin C, reducing sugar and total soluble solids. Therefore,
the fish scale gelatin-agar composite film incorporated with low concentration of silver nanoparticles could im-
prove the preservation quality.

Keywords: fish scale gelatin; agar; silver nanoparticles; nanocomposite film; preservation; loquat fruits
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R, waths, MBUREHE T AN KGR RN, 2RI IVE e bk, 777E
PUPEREA | PEEVE2E | AHE . 52U EYRZEE G, I, X H SR SO SRRy
BRGSO R IEAL N AT Ay SE S 1 5 N K SR B R 1 A 0 e 2 AL AW BEL s 2 R 1) A
WOGEARZ — . GRS A A] LUSR i 2R W) B R B ) LRI BEL R PR, 18 AT IVE BT | AL s
FARIERRF

S JBARKIIRL (silver nanoparticles, AgNPs) HTBAG B & M 1% 0BT @ PEBE M8 12 FH TH
VEGURPTR A 7 ARG AR E S IR BT FCR S AgNPs IR RS 00k R 48
FREE | ARMREE KN ARSI TR AR BAE B VIR AgNPs B)5) A HTE R G W 360 P A BE T 4T
RAE AgNPs BIPTRRPERE RN K B & ARk B, [R] I 34 9% AgNPs 5 55 4 56 o (8] 19 AH B4R
A LAREAI AgNPs 7EAL00 b B i R ™)

AR TR R W £ 058 WY J A Ay 30 R RIS A R i B R AR 34— 1 AgNPs, SRS L S il | AR
GHRBH G, fla A - 38 - AgNPs A0, WFE kB, i B R0 5] 45 1 AgNPs 5 £
BT IRE — SRR AL A Mok B B A R4 AR 25 1 A A s 09 A BLAE T, O ELYE AR Y IS BT T 5 0. 04% ~
0. 2% M 1T B A] R 38 = S IR AL AN BT A PR RE . A SCHEIRORERE A S OREE XS ¢, SR FH S finAH
UPERETT T 0. 04% (K7 & AgNPs (@ BERHIE - BUIRE S IR, I 5 mBE IR - Bk 2 G5
IR LR PE fREFDSEREXNT L, WSS IR EE AgNPs ()W — Bl 5 G RSEAE 2 T XA i
PReEsR, AL - BiiE - AgNPs & A A BT B AL256 i FHR HERL AR

1 #RFFE=E
1.1 #E5iRF

BEAMAL SR b 6 5 RAMETH,

2K (NH, - H,0), 40tral, PUBERl#Be A BRA Rl AR (AgNO,) . &4 fk#H (NaOH) |
PR (C,0,H,) . ZMR%¥E (Zn (C,H,0,), - 2H,0) . =/KAWHKEILH (K, Fe (CN), - 3H,0)., T
KBRS (CuSO, - 5H,0) . WKAWAFREEN (C,04H,KNa « 4H,0) ¥hotral, EZER L
RANARAA; 2, 6 - —&#EM (C,H,Cl,NNaO,), Fiit/4t >95% , JIAf (KiEt) ARRAH.

AHLEER BEAE , A 2 JoE fla9A DUEERT AR A AT YT EIn T Al .

1.2 XE5E&

FA25 BT mEALPL, fEE FLUKO 26 ; PSX & eI IRAEIRAS , Wil T MR A IR A
H; UM1L13 St sl, HZ Unix A1) ; TA —touch iYL, FIGR%ES0 & AR/ H; HB -118
FHWIETE, HZR ATAGO 4w]; FL1 B, Ui AOGEH BRIF AR A PR A /s PSX & e AU TE IR /K i
By, LBHE IS RAR,

1.3 AgNPs Byl #&

AgNPs [l 8 R AR L, DA I VR ik SRR fde e /), fEmiik 500 F SR T
RN iAR, s e F IR . 60 CInHEME, BRSBTS E0N 10% B EAE . B 7.5 mL
Bt R 10% WAV T 250 mL B HHETE R, JIA 2 mL 40 g/L NaOH ¥ ¥ S i 25 81K,
PG EEIMA 10 mL 10 g/L [ Ag(NH,), ] " ¥, £ % 100 mL, F 60 C F4EHN 150 v/min ffH
IR A ThaEE G 30 h
1.4 SRR - IRA5 - AgNPs SEAERH&

Fi2 1.3 JrikmChl ikl 40 o/ L IS . SR 28 95 C IS, el i ik 012 o/L
PITIR . K I B A A IR R SRR G, AT &y fa S B e 5 it 209% A H-h, S Bb 345 n
A1 mL AgNPs I CBRBTEWREEN 1 g/L) , BiFEA R RSP E L T B, SK)5 2 I
BRAE R A R U 0 A RS S b YR AE A MLRERS IR AE P, B TR R 25 °C ., AR A
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50% HOPEIR TEVRAG 0% 24 h, WAL EEIIE - BilE - AgNPs AR, 4 B AR & & R o+ o
(90.04% , EARELIEBR 25 cm x 12. 5 em K/NIALBREAS T HEAE (7 5206
1.5 #HER BT EMa 3
HEAE T RIS Rz 5280 2, R/ | BV A — B0 HICHUAMER 15 0 e 3 i RS0 k1758
5, PSRN 4 4, Bl 100 MR, EE 3 WK, AW HNIANERS, A/
PE (REFLSEAE ) 5 MM - BURE A AR, AT A - Biis - AgNPs & 45 15
W%, A IR A HCE T2 T AT
1.6 HEARRHHA 8 R 3K A4 IR IE AR A E
1.6.1 RERAME
PRI AR SR S i ) o PO e ] ey o i, 4% (1) PR E =R,
RER /% = [(m, —m,)/m,] x 100, (1)
s m MRS SEHIG BT R (g) 5 m, ARSI Y BT (g) .
1.6.2 BRI E
KB AT B s SRR B >, S80I R, %3k (PT-1) HAERNS mm, 3k LAT
BB 30 mm, AT 478 %N 60 mm/min, WX T E# R A 30 mm/min, WG L7 HEERER
60 mm/min, FH/NMME 1A 0.3 N, JBAEHN 50% , B TERIFGHNS s,
1.6.3  JEEEFe By e
FERA S d BURE—IR, AR SR S 2 T AR o S SR S v B L B ek o 5 4. 0 o TEHE R I
BB 1 B mBUNT 25% 5 2 RIEIETHARR T T 25% , /NT50% 5 3 U= R T4 T
50% , /NT75% ; 4 PIGRETHRKTHET 75% , %X (2) THEEEREL.
JERARE /% = Y, (RGN x ZHM BRI )/ CEREL < JEEREG00) x 100, (2)
1.6.4  AIEHEREIE Y& R e
PR Y AR AT T, RS, B ~2 I E TR T AT AT v R i e
PAZEIRKAE R 2s FIXT R
1.6.5 VC &EHME
VC MFRPUR MR, R GB 5009. 86—2016 H1(1#) 2, 6 — 5 & By ik 5 W 2 Prak Mg, FRie
A SR 100 g, HIAJR 50N 2% HRRAW 100 mL, HGEFEITAIH . WERFRE 40 ¢ 13RS T
100 mL Z5 i, BR8N 2% FIRS IR T E S, MnE i 2, 6 - A5 w17
E, HERBEMAA 15 s RMBENIE, FEES ARK, %S (3) h2, 6 - & fEl
FERITRAES D L(+) - PUIR MR M) 75 5
X=(V-V) xTxA/m, (3)
APy X WK L(+) - PURIMBR S & (mg/g) 5 V NRERAEITNAE 2, 6 - —SABEMIA BRI IATH
(mL); VoA ESEHIHFE2, 6 - “ABEMIEWR WA (mL); TF2, 6 — G5 Mm% W1 €
B, WRZTE2, 6 - ZEFEBEBE Y THURM AR Z 58 A NFRRAEEG m MR E (g) .
1.6.6 I JUME 1 10 I
F4E GB 5009. 7—2016 H1 A9 T2 1% A 15 0 e SR 5 v il JORE 5 . RHRALAE SR 210K 5 ¢, B
250 mLAEHT, A 50 mL 7K, S8 INA CRRPFAE S mL AR F AV 5 mL, oK 2205,
B2, #8330 min, I8, BUEBMA . TEMBEA: TR bn o i A B4R s v, AR AL A i
THAEARPHE (4) RS &,
X =m/(m x (V/250) x1000), (4)
K, X IR IR SR (g) 5 m NIRRT A TR VA B Y TR AR FRE R i (mg) s m N
WA ()5 VRDUE BRI AERAFERRA T (mL) 5 250 R KR (mL) .
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1.7 BESEITEDH
B R SPSS Statistics 20. 0 3K 47 B K 7 22081, W PERE I 758 Duncan 22 5 4G 56
(P <0.05) , MHXEHEN 3 WLL ERFH1E,

HR5itE
2.1 BREMUFEMEIEREN

B 5 d AMR—UK, BRI R SR S 24, 452 RANE 1 fro, dil& 1 aTLUR
WS d, IR EAE AR ST R SR T4, I PE PREEEE | B JEE - Brfls 52 5 N5 A £ 6 1]
JE& - 35Ul — AgNPs 525 54 3 AOMUAE SR S PRAEF RS U BB B 13 ;25 10 K, IR W2 A f i ] i — B
WA E IR B RS ds , SRk NBUB EE , PE DREEAR G0 RE A HEAE SR SR 3 A A I S 02, i
A EEUIE - BhUIE - AgNPs &5 AR ORUAE SR SE T 00 1 B, (EOR BB RS 55 15 K, WiRM
EABEIIIE - Bilis 25 AL A 2w AN K, PR ff i 42 60 25 B i AR 2, T £ 5 B i -
TR — AgNPsA 5 IEALHE ORI SR SR R & AR /NI AR I 25 565 20 K, Wik & | Mg ie - Bl &
MBS AL AR SR S 2 7 A A MU 2, PE DR BFARGUR AR AR W, i A IR - Bl -
AgNPs K5 AU FMEAL SR S A /NI ABUE 2, WL, BT - Ul — AgNPs 528 A0 3 m] LAY 24
VAT SRS A JE R MR I3 B, AT S R ATARS A It )

A—ILR £ ; B—PE {48 ; C— 0 il B i35 52 & B 5 D— £ 865 B e 3R - AgNPs &2 A i
A—foam fruit net; B—polyethylene package; C—fish scale gelatin-agar film;D—fish scale gelatin-agar-AgNPs film.
E1 AEBEMHMERIEIIVESHEMN
Fig.1 Effect of different packaging materials on appearance of loquat fruits

AR G2 Ty 2T AT 2R S Y T AR B I I R AR B i 2 K, HA R 22 R B (P <
0.05) , WHBFEIHE 20 RZJ5, MIKME | PE (REFLE  MBFUIIE - BUIRE A B i ] g - 308 -
AgNPs & 4 540 %5 (g ML AR SR 52 28 R 9k 27.75% , 4.80% , 20.79% , 18.02% , # % @ &
(P <0.05) (FARZERILIE 2) , MWIKMER TREOMEKL, Kaamik, HikERER, PE
PREEES R Tl SRR 2, KA, UMK AF . (R FE AL, 428N 5 B AL S0
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WA RO — S b, 2 i — Ak v] S 8UR
SCTCANEI R, AR A B ER AR
W, fEdE R SCMOR; W, PE A8 g KEA%
BOKFR, &5 gnnife e g,
AR — BIR & A A E A e - B - AgNPs &
BRI A Y, T D7 o R S R i R AL
oSSl WU, AT DR iR ARE
o, P AR S, SEEUMCORSON, E—E R
LI S SR A, HE S R R I
PLEATT A AR SR S R AR AR, SRS
B, WS AgNPs J5 52 A I A 25 ) A A R S0 2k
LT RIS AgNPs 2GR, BEIH AgNPs 7776
fili 52 A R A BEL B P e A LA 5, X S ABAR T R
YUORER M R A R MRS, K Pk
ERALAE B L AT LLIR /D 7K oy F 385 2 1 A 5 45 SR
—H,
2.2 RILFEEBHHTK

e SRR LR I o A v e i

A0r o 3k M4E Foam fruit net

—0—PE{%@¥§§ Polyethylene Hpackage
b B
Fish scale gelatin-agar film
B —v—@% PH BB - AgNPs & A i
Fish scale gelatin-agar-AgNPs film
a

35k
30

25
20
15
10

% B % Weight loss/%

IF 8¢ 5] (] Storage time/d
A [ S B 3R 7 (7] —— 3 I 18] 7 26 Ji) 22 53 b %5 (P<0.05) .

Different letters in the same storage time indicated that there was

significant difference between groups under the same storage time

(P<0.05).
B2 AEGEEMNMBRERELZNEN

Fig.2 Effect of different packaging materials
on weight loss of loquat fruits

TV TIE TR0 0 BT AR, TSR, O PR B OCR B

AN T 4 248 S 30 ) AR AR SR S 2 s 5 B s 5 SR LI 3 PRI 3 WAL, AT S d AL B RS FE B
0, B5 dJaAdEEMER 2ZE R % (P<0.05), MWIKME ., PEfREMAR . @BV - IIEE &
HRAL2BE A AEAE SR SEAE VT8 5 d IS B 48 BOT a3, I T R R A0 S g 4G oA i 2 6 W e -
LifE - AgNPs B A BRALREAEN 10 d J5, KA TFIRIE R, ZJ5 8 5o i d ] B/, &
BAHGI AR, PE OREFASALRE R MEAE RS 2 458U s, X5 PE REFSIBIMEZE | 5 R
WBEK | EAE AR A G, AR, IR - ZEAR B A MR e 1 SR S R R B A
et AR ) TR N E R, RIE A BN BRI A S KA, R R, Mk,
0.04% AgNPs & & 1) i i B e - Bilig &2 A K

SABLEPERE, o0 AP ARSI | MR e e
ARG RTHEAT Y, SRITRMEMAE S 50L ™ L oot

WA R RIMAEAER A, IR = | T e T
2P Y SR I AR T A 3 4] g“' iﬁmﬁmmwr ¢
(4, BN - B - AGNPs HABER T S

FEIRIL B O MRS, U Es B [

B A0 G A 2 R AT IO RS, & | o/

FLBRAE QL % 0, T, G ANPs 4 : ¢ :
s B B O 0 S R,

10
I JC S [H] Storage time/d
AN TR PR 2R TR — WP 18] 1 4 8] 22 57 . 3% (P<0.05) .

Different letters in the same storage time indicated that there was

15 20

Yang 252 FI| FH B 2 M 40 K AR 4 e 4% XoF 0 5 IR
SCHEATOR G, ZEIRE I, UOROREEAS R T L
R R R AR S B s IR AR Y OE
BRI, Zhang %5177 2\ 4 S R BURGE )R
il & 1) AgNPs X 75 55 B 75 3 A A 2R S0 08 2 1y
IRPER, 258 LM, W AgNPs B8 I 2 il
Tl T % TR A AR R AR

significant difference between groups under the same storage time

(P<0.05).
3 AEEEMMIERITELZIEHNFIL
Fig.3 Effect of different packaging materials
on decay index of loquat fruits
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525 4%

2.3 BELEEMTH

T R RS L AR AR 2 —, RIS 24
FEEHYIASE | FER], KR I
W RE AN N A LY R K e A RE S, & 5K
WAl BT R, R 4 SRS [R) A 2 I 30 i)
MU S S AR fh G e 25 2R, PR 4 T I, Bl
FE SIS [R) B4 JE K, AR A SR S %) 3 AN T T
W 20 d Z )5, WIKME, PE fREF4E i
B - Bilg i A B AL T - Bl - AgNPs 2 4&
JEE AL 2B 1 At AT SR S R BE B R 5.59, 4.83,
5.76, 6.60 N, g - Hillg - AgNPs & A I
1 2 (R RS SR ST 8 s v T e B T - S IR 2
BRI IR N AR, X 5 5 A B 2R 55 A i
WA FH LA AR I AgNPs S 400 il I 52 Fn 41 B4 40 1 1
FHSESRA G, PE OREF4S (5 A A AT R S AE I ST
WIRE RS e b, RS IR BT B, R E PE
PREFASIE SRS, AT S T AR S IR AR
H, W10 d J5SRITF R R R, SECR

14

P
12}

i ¥ Firmness/N

—a— YK M E Foam fruit net b
| —e— PEREFLE Polyethylene package
—a— fa g B IR 2 A IR Fish scale gelatin-agar film
r —v— kR -BilE-AgNPs & & i
Fish scale gelatin-agar-AgNPs film

N

20

0 1 1
5 10 15

I3 5 8] Storage time/d
AN ) "7 B e 73 [] — I 8 I [ 4R 1] 28 57 183 (P<0.05) .

Different letters in the same storage time indicated that there was

significant difference between groups under the same storage time

(P<0.05).
4 AEEIEXTHHE R LR E I

Fig.4 Effect of different packaging materials
on firmness of loquat fruits

JEPUH TR, ARSCIRAEREN], BRI AgNPs & B F BRI — Brilis 52 M5 40 % m] LA G il AU SR S £

JFERT R
2.4 RIWREERYLSENTL

ARATERIB Y S R AR B R AR L XA R RO A A SR S w] P R A
AT, AERINE S Fras, IS AT, AR SR REPEEEY) & RS BT PR, 5T
FORIN, SREERIG M ARSE A i, WG e P S 55 K001 W B0 i e gt D vl v /oy o, fi

W3EHT 5 d P PERDEY &5 B BIRUS ,
FEE N T VA O S R R BRI
20 d J&, WWIKME | PE {REF4E | MBI - B
BB G A I - Bl — AgNPs & 4 B A0 2he
AR AR SR S ] i MR R W BB g3 B O il R
8.13%, 6.00% , 8.33% , 8.40% , i -
il — AgNPs & A JEA25e () A AT SR S mT i 1 [
Yems T HAMERR, IR 15 d N5 HA
AR EVELER (P <0.05) . XEW, s
WS — BHE — AgNPs &4 IR AT A7 R0 28 It 5 iy A
AR S A s R Y & mEpy Py, IF AE G2 Ik
JE T EEIEY S TR, AER TR S
SRS — BiilE — AgNPs & A B i SRS E I AR g,
FEGER e A g g i R b Y i fb A G, Li
SO IR 2 SANKAR . TiO, KN A TR A
AR IR IR, JEH TR R, LB
YKL R REA R = B AT A PR S A
PR R & i, HAT RAFAY PR EERSCR

H1 T AT /N3 W B A g I R o A TH A

—a— VKM E Foam fruit net
- —e— PE{RIELE Polyethylene package
—a— Il -B{)J§ 525 I Fish scale gelatin-agar film
—v— M-3R - AgNPs R & i
Fish scale gelatin-agar-AgNPs film

By I 5 38X Soluble solids content/%

A
o

0 5 20
AN TR] 7B 3R Tr) — T[] 1 21 0] 22 57 4 35 (P<0.05) .

Different letters in the same storage time indicated that there was

A P [

significant difference between groups under the same storage time

(P<0.05).
5 AEEEMMEBRIAARAEELYEENZM
Fig.5 Effect of different packaging materials on
soluble solids content of loquat fruits
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2.5 BRELVCEENTK

VC PP SRS IR S BRI R I — AN AR bR, VO AP EL T RS S iR N
I PEARTE PR — R PP RAC R, RN A B & A iR mmR fLng, e ve |k, Z51FRiR
A 2 Ah A BRI ONE, DRI VC 55 o 7 R R I R v 238 3 DAY AU T Ul 200 R o 4 Kok
T LA B 25 W A 3 SO AR, PSR B Y PR AR T, IRZE Ve MRS R Zhao
SFPUFIR OIS AR . 90K Tio, MHR G AR A4S, WITE T 90K E A R4 225 1Y
REERCR, SR A, AORE SRR LIAROIZ Ve iR,

XIS N R AL AT SR 5 VC & ik
13530, 55 mE 6 pis, miE e alll, KN
T, MARIERG VC & it bl sE s i)
MISER S P T [ 5 2218 T e, Hob D f 6%
B — B — AgNPs & A B84 2% i UAT S 51
VC & FRERAE, WO 20 d J5, HiKME,
PE {REFLE | MBI — TR & A BN 0 i 1
JKE - BhE — AgNPs 545 AL A AEAE SR 52 Ve
S35 0.024 8, 0.033 2, 0.033 2,
0.039 9 mg/g, faBEIIIE - BiliE — AgNPs &
A PEAUE R READ SR 52 Ve A B T H AR
XTHRZAH) (P < 0.05) . AIUL, #SHN AgNPs
Jo, SR - B R A RE R T 4F b A i Atk
FEERSE VO S0 NI, dERpR S0 IR,
XA I AR | AR R
A Ak A 2 A R Ab 3 357 T 58 - A 2 AR AT SR S
VC SRR R, S =% R
KR SRRt A0 e BTN, IR ST AR AR 9
RHMAEERE AR AR 45 5t & BN K AR 9
AR EE R AT A TS BN VO B AR
2.6 RELEEHESENTH

XU T S TR AN [] e A AR R S5 1 3 DA
RN, SR WE T Bis, mE T A
UL, e 50 (B AT AR SR S ) i SO B i o
J5 TR, SAIEEEIEY &R A
Bl T iy 40 340 JH 5 = A e e R TR S
(R, SRS R B A T R 34 T R K i e AR
BCRT VAR 5 I 300 Fh TR A Sy I 0 o 3 i
BEIARE, BT LA ORI R P 20 d
Ja, WIKME, PE REF4E . a6 - B
NEE & R s RE - Bl — AgNPs & & K
i 2 B AHARS SR S M 5 5 43 901 0. 034 9,
0.0320, 0.0383, 0.039 1 g/g, flAfKE -
BilE — AgNPs & 45 M5fd 2 A AT SR S0 08 Jp
i TS - IEIRE AR (P >

VC Jfi i & # Vitamin C content/(mg - &™)

Reducing sugar content/(g+ g™

012r o VIR Foam fruit net
—e— PE{Rf£LE Polyethylene package

0.101

’ —v— ] -2 IR - AgNPs = £ fii

Fish scale gelatin-agar-AgNPs film
0.08
0.06
0.04r
0.02r c
1 1 1 1
0 5 10 15 20

I3 5} [A] Storage time/d
A [R) B 3R 7 [] — I 6 ek 1] 2 1) 25 5 3 (P<0.05) .
Different letters in the same storage time indicated that there was

significant difference between groups under the same storage time

(P<0.05).
B 6 FEERTHIERSE VC BN
Fig.6 Effect of different packaging materials
on VC content of loquat fruits

0.0651 o
—=—J{U7K ML Foam fruit net

0.060- +PET}|’<@$% Polyethylene package

~ @@7& H HSQ—IELH'ETE ﬁﬁﬁp Fish scale glatin-agar film
0.055F v i - - AgNPs & &5
Fish scale gelatin-agar-AgNPs film

0.050
0.045
0.040

0.035

0.030

0'0250 5 10 15 20

I J8¢ ) [] Storage time/d
TR B R[] — TS 18] 7 21 1] 22 53 1. 35 (P<0.05) .
Different letters in the same storage time indicated that there was

significant difference between groups under the same storage time

(P<0.05).
E7 AEEEMNMERIERESENZMN
Fig.7 Effect of different packaging materials on
reducing sugar content of loquat fruits
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JEOE & A R R R B TR IR AR A g, AP S RAL,

3 #ig

WFFETIN 0. 04% ( IPEIE T T H ) R AgNPs B A I i — 35l 52 4 FRE 40 20 7 58 R XAt A
A PR SRR . 5 BRI - IR A WWIKIME | PE QREFASALL, TN AgNPs i fa i B i -
iR 5 IR RE A R IR SR S Y SR AR e di 4 IR BE L1 R e, A28 VO, 30 SO ] i v [
Tt AR, A RO TARLRS SR SR IR BT, BRI 0. 04% (R AgNPs Y (L BER I - 3R A2
B AAER S BA R PR EERICR e B OREE Ty a1 BA Bl 1 B 5%

[ & % X #f ]
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